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Preface

Thisuser’sguide explains how to use TS-WAV E, apowerful tool for analyzing and
plotting data quickly, from Visual Numerics. This guide contains the following
parts:

» Chapter 1, Getting Started — This chapter isatutorial and auser’s guide that
covers the most commonly used functions of TS-WAVE.

e Chapter 2, Developer’s User Reference — This chapter describes briefly the
primary functions necessary to access the DH data structures.

» Chapter 3, GUI Reference — A complete guide to the menus and dialog
boxesin TS-WAVE.

* TSWAVE Index

Intended Audience

TS-WAVE isdesigned as an end-user application for test engineers who need to
subset, analyze, and plot data quickly, efficiently, and accurately. Because
TS-WAVE functionality is provided through a graphical user interface, itisrela-
tively easy to learn. No programming experience is required to use TS-WAVE.
Some knowledge of PV-WAVE and PV-WAVE VDA Toolsis helpful, but not
required.

Vil



Typographical Conventions

» Thefollowing notation means “select the Graph Obj ect function from the
Create menu”:

Select Create=>Graph Object.

* Inthisuser’sguide, “click” meansto press and release the left mouse button
quickly; “drag” means to hold down the left mouse button while moving the
mouse.

» Keyboard keys are written like this <Keyname>. For example, <Return>,
<Control>, and <X>.

e <Control>-<X> meansto press the <X> key while holding down the
<Control> key.

Technical Support

If you have problems installing, unlocking, or running your software, contact
Visual Numerics Technica Support by calling:

Office L ocation Phone Number
Corporate Headquarters

Houston, Texas 713-954-6439
Boulder, Colorado 303-939-8920
France +33-1-46-93-94-20
Germany +49-711-13287-0
Japan +81-3-5211-7760
Korea +82-2-3273-2633
Mexico +52-5-514-9730
Taiwan +886-2-727-2255
United Kingdom +01-344-458-700

Users outside the U.S., France, Germany, Japan, Korea, Mexico, Taiwan, and the
U.K. can contact their local agents.

vili TS-WAVE User’s Guide



Please be prepared to provide the following information when you call for consul-
tation during Visual Numerics business hours:

» Your license number, asix-digit number that can be found on the packing slip
accompanying thisorder. (If you are evaluating the software, just mention that
you are from an evaluation site.)

» Thename and version number of the product. For example, TS-WAVE 3.0.

» Thetype of system on which the software is being run. For example, SPARC-
station, IBM RS/6000, HP 9000 Series 700.

» Theoperating system and version number. For example, HP-UX 10.2 or
IRIX 6.2.

» A detailed description of the problem.

FAX and E-mail Inquiries

Contact Visual Numerics Technical Support staff by sending aFAX to:

Office L ocation

Corporate Headquarters
Boulder, Colorado
France

Germany

Japan

Korea

Mexico

Taiwan

United Kingdom

FAX Number
713-781-9260
303-245-5301
+33-1-46-93-94-39
+49-711-13287-99
+81-3-5211-7769
+82-2-3273-2634
+52-5-514-4873
+886-2-727-6798
+01-344-458-748

or by sending E-mail to:

Office L ocation

Boulder, Colorado

Houston, Texas

E-mail Address

support@boulder.vni.com

support@houston.vni.com

Technical Support X



France

Germany

Japan

Korea

Taiwan

United Kingdom

support@vni-paris.fr

support@visual-numerics.de

vda-sprt@vnij.co.jp

support@vni.com.kr

support@vni.com.tw

support@vniuk.co.uk

Electronic Services

Genera e-mail
Support e-mail
World Wide Web

Anonymous FTP
FTP Using URL

PV-WAVE
Mailing List:

To subscribe
include:

To post messages

info@boulder.vni.com
support@boulder.vni.com

wWww.vni.com
www.vni.com/tswave

ftp.boulder.vni.com

ftp://ftp.boulder.vni.com/VNI/

Majordomo@boulder.vni.com

subscribe pv-wave YourEmailAddress

pv-wave@boulder.vni.com
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Getting Started

After completing this tutorial, you will be able to:

start and stop TS-WAV E
load a datafile

subset adatafile

create and manipulate graphs
create a header

plot your data

modify the plot’s appearance
create a contour

open another data source
zoom in on data

process your data using standard and user functions
create atabular datafile

save your work

createan XY plot

Thetutorial takes about an hour to complete.

At the end of this chapter, some additional topics are discussed:

creating apick file
saving and using atemplate
creating abatch file




e adding user-defined functions

Introduction to TS-WAVE

TS-WAVE isan application to display and analyze data. With the use of
TS-WAVE's graphical user interface, users can subset data, create and customize
plots on a page, choose which parameters to plot, run analysis functions on data,
generate tabular datafiles, and perform other analysis tasks.

TS-WAVE New Features

«  TS-WAVE'simproved DataHandlers now have the ability to manage and dis-
play datafrom multiplefiles, whichisreferred to as multi-source functionality.
This enhancement greatly simplifies the level of implementation required to
integrate proprietary file formatsinto TS-WAVE.

Now, you can compare previoudy tested data with current test data; view mul-
tiple data sets at the same time; compare data from one quarter to another
guarter simultaneoudy in aside-by-side view; compare predictive or simula-
tion data to actual collected data; and much more. These enhancements make
TS-WAVE's functionality much more accurate and precise.

* A new graphic contour object was added, a user-requested enhancement that
provides interactive graphical functionality to our users. TS-WAVE's new
graphic contour object extends plotting beyond the traditional X-Y plotting to
alow 2-D contour plotting.

Collecting Data for TS-WAVE

The manner in which your data is collected varies from siteto site. TS-WAVE is
capable of dealing with amost any data file format. Your data may be collected in
adifferent manner, and it may or may not have time-tag information associated
with the parameters. TS-WAVE is distributed with a sasmple datafile from aflight
test group. Thisdatafilewill be used as you progress through the remainder of this
Introduction.

During atypical flight test, aircraft dataisrecorded in digital format on an airborne
data acquisition system recorder. The system records data anytime the recorder is
operating. During some flights the recorder is operated for the entire flight. To aid
in data management, thereisa“run number” parameter incorporated into the data.
This run number provides a method for separating the flight data into smaller
segments.

2 Chapter 1: Getting Started TS-WAVE User's Guide



After theflight test, the test datais removed from the recorder and an engineering
datafileiscreated. This datafile can be read into TS-WAVE, subsetted (for
example, by run number), analyzed, and plotted. Security measures can be
implemented so that data files are available, on aread-only basis, to multiple
TS-WAVE users over anetwork.

TS-WAVE - Usage

Users of TS-WAVE can plot data parameters on the y-axis against time on the
x-axis or an independent (x-axis) variable, the independent variable can be any
valid data parameter. Users can plot an unlimited number of xy-axis variables
simultaneoudy on asingle graph. It also lets users create tabular data files (a
convenient way to subset your data) and batch files.

Introduction to TS-WAVE 3



Using TS-WAVE

In thistutorial, you will use most of the major features of TS-WAVE.

Starting and Stopping TS-WAVE

Starting TS-WAVE on a Windows System

If TS-WAVE isinstalled properly, an icon appears on your desktop: TSWAVE.
Double click on the TS-WAVE icon to start the application.

The main window of TS-WAV E opens, as shown in Figure 1-1. In addition, a
PV -WAV E command window opens.
Starting TS-WAVE on a UNIX System

If TS-WAVE isinstalled properly, the shell script is created in the PV-WAVE
installation directory. Check with your local system administrator if you are unsure
of the PV-WAVE installation directory at your site.

Step 1  Sourcethe setup filefor PV-WAVE, where maindir is the path to the
main installation directory (e.g., /usr/local/vni):

From a C-Shell:

sour ce maindir/wave/bin/wvsetup

From a Bourne- or Korn-Shell:

. maindir/wave/bin/wvsetup.sh

Step 2 Once you have sourced wvsetup (or run wvsetup.sh), enter:
tswave
The main window of TS-WAVE opens, as shown in Figure 1-1.

TS'WAVE aso allows a number of execution-time options. To examine the list of
available options, enter:

tswave-h

Stopping TS-WAVE

Step 1 From the File menu, select Exit.

4 Chapter 1: Getting Started TS-WAVE User's Guide



NOTE From now on, we will use the notation M enu=>Function to describe a
menu selection. For example: Select File=>EXxit.

Step 2 (UNIXonly) Type EXIT at thewaves prompt in the PV-WAVE com-
mand window to exit the PV-WAVE session.

CAUTION Beforeyou exit TS-WAV E be sureto saveyour work. TS-WAV E does
not automatically save your work; and it does not warn you to save your work.

menus message area
1 TSWAVE - Time Series Display and Analysis System
File Edit “iew Create Analyze Help
|Welcome to TSAAVE, July 1, 2001
|
=l
KIS // |

drawing area scroll bars

Figure 1-1 The TS-WAVE Main Window
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Opening and Subsetting a Test Data File

Start by opening the sample datafile. Thisfile consists of dozensof parametersthat
reflect measurements taken during five different runs.

Stepl If TS"-WAVE isnot already started, start it now.

Step 2 Select File=>Open. The Open Data File dialog box appears as shown in
Figure 1-2.

Open Data File: E |
Fil= narne: Folders:

Idata.ldf cohwnistzwave-3_0hdata
Cancel |
CYEIgNOre ;I = ot ;I
air_qual. dat NI
data.idx = Help
S tswave 3.0 _ e |
B data
Co Cvs

Drrives:

= EREEETEE NEtﬂka---l

Figure 1-2 Open Date File dialog box

Step 3  Select the data.ldf file and click OK:
(Windows) <install dir>\data\data.ldf
(UNIX) <install dirs>/data/data.ldf

where <install dirs isthemain installation directory.

Theactual directory path might differ from the one shown here, depending
on whereyou installed TS-WAVE.

The Name and Source ID dialog box appears, as shown in Figure 1-3.

6 Chapter 1: Getting Started TS-WAVE User's Guide



Mame and Type of Data Source = |

E:hprogram fileshtzwave-3_0hdatahdata. |df

Source |0 |sr|:1|

Farmat:  |df o |

k., | Cancel |

Figure 1-3 The Name and Type of Data Source dialog box is used to assign a source id and
select a file format.

Step 4  Notice the default Source ID typeissrcl, and the file format typeis|df,
click OK.

The Select Data Run dialog box appears, as shown in Figure 1-4.

NOTE Thisfileconsistsof 4.5 Mb of data. Thefile contains an ASCI| header that
definesthe time slices, alist of run numbers, alist of parameters, and 8000 binary
recordstaken in five runs at specific time increments.

Using TS-WAVE 7



Select Data Run:

Select Run: D ata Sampling

M anual

1 Desample Data: 1
5 <| | >|

—

4 Sample Rate: 0,100
Samples per Second; 10000

Mumber of Fecords: E88
Mumber Channels: 53

Start Time: IE ¢ IF 4 |1995

Stop Time: J05 2 [17 2 [195

o

Ex]

B e OESR

|33.238

Data File: C:WWMIs wavehdatadata ldf
Size: 4.4 MB

Start Time: 05/17/1996 08:31:09.859
Stop Time: 05/17/1996 08:44:26.506

(]9 |

Cancel |

Figure 1-4 The Select Data Run dialog box is used to select the run, or runs, to load from

the data file.

Step 5 Click on run number 3 to select it.

TIP Only the data from this run number will be read into TS-WAVE. To read the
entirefile of test data at once, click on Manual. With Manual selected, you can
edit the Run Start and Run Stop text fields to read specific time intervals.

Thefollowing information is displayed in the dialog:

Sample Rate:
Samples per Seconds:
Number of Records:

Number of Channels:

0.100
10.000
674

69

8 Chapter 1: Getting Started
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Step 6

Select a Desampling datarate of 60 by either moving the slider or enter-
ing 60 and pressing <Return> in the text field above and to the right of
the slider. The desampling rate specifiestheinterval at which recordsare
retrieved. A rate of 1 retrieves all records. There are 674 recordsin this
run, so with adesampling rate of 60, we are only grabbing around 10 data
points.

NOTE Start Time and Stop Time are grayed out but displays the range for Run 3.
Thetext below displays information about the datefile: the name, the size, and the
top Start/Stop times for the entire field.

Step 7

Click OK to process and retrieve the information that you entered.

Creating a Graph

TS-WAVE datais plotted on 2D graphs, where the x-axis by default isthe Time
axis, and the y-axisisthe axis on which data parameters are plotted.

Step 1
Step 2

Select Create=>Graph Object.

Position the mouse pointer in the drawing areawhere you want the upper
|eft-hand corner of the graph to be located. We recommend placing the
pointer at about coordinate (5, 22). Then, hold down the left mouse but-
ton while dragging the mouse pointer to about coordinate (18, 13) to
define the position of the lower-right corner of the graph. When you

rel ease the mouse button, the graph isdisplayed in the drawing area. The
following schematic shows approximately whereto position thegraphin
the drawing area:

drawing area

graph object

Using TS-WAVE 9



Selecting, Resizing, and Removing a Graph

You can resize or delete agraph object, but first you must select it. Itisagood idea
to learn how to select graph objects (and other kinds of graphical objects) now,
because you will select objects often when using TS-WAVE.

Step 1 Select Edit=>0bject Select. Thiscommand allowsyou to select agraph
object.

TIP The message areajust below the Graph menu says “Object Selection”. This
message areatypically displays information on the current task that you are
performing.

Step 2  Click anywherein the graph.

NOTE “Handles’ appear at points on the perimeter of the graph. These handles
indicate that the graph is selected. When selected, the graph can beresized, cut,
deleted, or copied.

Step 3 Resize the graph. Move the pointer over one of the handles, hold down
the left mouse button, and drag the handleto resize the graph. Release the
mouse button to complete the resizing.

TIP When you press down the mouse button, the pointer changes to a double
arrow. If the pointer does not change, be sure that the pointer is just inside the han-
dle of the graph when you press down the mouse button.

Step 4  Select Edit=>Cut. The graph disappears from the drawing area. Actu-
aly, the Cut function places the graph in temporary storage called the
clipboard. If you had selected Edit=>Delete, the graph would be perma-
nently removed.

TIP Notice on the Edit menu that most of the functions have keyboard shortcuts.
For the Cut function, the keyboard shortcut is CtrI-X. Thismeans, that you can cut
the currently selected object either by selecting the function from the menu or by
using the shortcut (in this case, hold down the <Control> key and press the <X>

key).

10 cChapter 1: Getting Started TS-WAVE User’s Guide



Step 5 Select Edit=>Paste (or use the shortcut: Ctrl-V) to paste the graph back
in the drawing area.

TIP To select multiple objects: hold down the <Shift> key and click on the objects
you wish to select; or, choose Edit=>Select All to select all objectsin the drawing
areaat once; or, press and hold the left mouse button and drag the pointer around
the objects you wish to select.

TIP To deselect an object, hold down the <Shift> key and click on the object. To
deselect al objects, choose Edit=>Deselect All.

Moving a Graph

To move agraph, make sureit isyour currently selected object. Then, position the
pointer inside the graph, and hold down the left mouse button (this causes the
pointer to changeits shape). You can then drag the graph to its new position. Try it
if you wish.

Creating Another Graph

Create asecond graph just below the first graph. (As before, use the function
Create=>Graph Object.) Position the upper |eft corner at about coordinate (5, 11)
and the lower right corner at about (18, 3).

The drawing area with two graphsis shown in Figure 1-5.
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i TS WAYE - Time Series Display and Analysis System

File Edit “iew Create pnalyze Help
|Create Graph Object

Figure 1-5 Two graph objects were added to the drawing area.

Adding a Header

A header isatext box that you can add to the drawing area. Headers are created just
like graphs.

Step 1 Select Create=>Header Object.

Step 2 Inthe same manner as you created the graph objects, use the mouse to
create a header box just above the top graph. Position the upper left cor-
ner at about coordinate (5, 27), and the lower right coordinate at about
(18, 24). Thefollowing schematic shows the approximate position of the
graphs and header in the drawing area:
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[ —F—+——— header object

/ graph objects

Step 3  Select Edit=>0Object Select.

Step 4 Double click anywhere inside the header box to bring up the Header
Attributes Interface dialog box, shownin Figure 1-6. Thisdialog is used
to specify the contents of the header and to modify the appearance of the
text (font, size, color, and so on).

Header Attiibutes Interface [x]
Header Border
Header Lab I|
eader Label & On
0

Justify:  Certer — | Header Spacing:  1/4 | Label Spacing:  1/4 |
Label 1 | Label 2 | Label 3 | Label 4 |

Justify:  Left = | Justify:  Left = | Justify:  Left = | Justify:  Left | |
Label 5 | Label & | Label 7 | Label & |

Jugtify:  Left | Jugtify:  Left | Jugtify:  Left | Jugtify:  Left _II

Ok | Apply | Cancel |

Figure 1-6 The Header Attributes Interface dialog box.

Step 5 IntheHeader Labd field, enter TS-WAVE Tutorial.

Step 6 Select Center from the Justify menu just below the Header Label text
field.

Step 7 Click the Header Label button to bring up the Advanced Label Editing
Interface dialog box. This dialog lets you change the font, text size, posi-
tion, and other text characteristics. Change the Print Sizeto 2. 0, and

Using TS-WAVE 13



click OK to dismissthe Advanced Label Editing Interface dialog. For
more information on this dialog box, see Advanced Label Editing Inter-
face Dialog Box on page 102.

Step 8 Inthe Label 1 text field, enter the following text:
ALTB Avg: $%%AVG (srcl:ALTB): (F8.2)%%

This line demonstrates how you can embed PV-WAVE functionsin a TS-WAVE
header label. When aline with this syntax isincluded in a header, the specified
calculation is made whenever anew dataset isloaded into the TS-WAVE session.
In this case, the average of the Boom Altitude parameter is calculated and
displayed in the header. For more information embedding PV -WAVE functionsin
header labels, see Header Attributes Interface Dialog Box on page 87.

Step 9 Click OK inthe Header Attributes Interface dialog box.
Figure 1-7 shows the drawing area after the addition of the header.

TIP If you want to modify the header text, simply double click again inside the
header box. If you wish, experiment now with adding labels and with modifying
the appearance of the text.

14 cChapter 1: Getting Started TS-WAVE User’s Guide



: TS-WAVE - Time Series Display and Analysis System
File Edit “iew Crieate analyze Help
|C|eate Graph Object

LI

Figure 1-7 The drawing area contains two graphs and a header.

Graphing Data Parameters

You already opened a datafile, created two graph objects, and a header. Now it is
time to plot your data.

Step 1 Select Edit=>Object Select.

Step 2 Doubleclick inside the top graph object. The Graph Attributes Interface
dialog box appears, as shown in Figure 1-8.
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Graph Attributes Interface [ %]

Select #0v Auis: I,»qsx\(_g

+ [ Az Coalina |
J o S L ' Aiz Scaling:

& Auta
« Left " Right

| " Exact Line width:  Single —
Auis Offzet: g—l

|
g
Data Souwrce:  srcl —

I o

Parameter: i+ Auto O Manual e Line Style: M L
} Offset: [0 em.| | 0.00

ACLG =

Tao: Set Symbol Color
ACWT Format: [F10.2 0.00

ALTE Drata hiits:

Symbol Size: 1 _II
ﬁELEr;un I Hide Asis ¥ - Lo

ASPLEU ™ Sort Asis Symbol Type:  Maone | | 2 il

€ Hligh
BCAS [~ Logarithmic Axis Symbol Denszity: Im_g % [100% = All)

Set Line Calor Line Color:

irme: Bias:
Secs,
CT<SEP 0

gigﬁg Curve Fit: Mone = | Tension: I Begiees |1 = |

DPROEU Y=|

ELTLEU Y fuis Labels:

EMO4EL Label 1:

EM1ZELl Label 2: ‘I

ETPL ;IJ

Y Axiz Label Position: & Auta ¢ Manual Offzet Fram Axis: IU.UU cm. ‘
I¥ Sort Pararneter List

QK | Apply | Cancel |

Figure 1-8 The Graph Attributes Interface dialog box.

TIP Thisdiaog box hasalot of functions; however, its primary purposeis for
sel ecting the parameters that you wish to plot.

Step 3 Inthelist of parameters, locate the COLFEU parameter and click onit.
Notice the parameter name is now highlighted.

Step 4 InthelLabe 2text field, enter Elevator Force. Thisisthelong name
for the COLFEU parameter.
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Step 5 Near thetop l€eft of thisinterface, locate the small square button that has
a‘'+ (plussymbol) in the center of the button. Click on this button to add
asecond XY Axis button.

Step 6 Find the parameter ESPLEU and click on it.

TIP Tofind aspecific parameter in the parameter list, you can type the parameter
name (if you know it) in the Par meter text field of the dialog box. The parameter
is automatically located and highlighted for you.

Step 7 Inthe Labd 2 text field, enter Elevator Position. Thisisthelong
name for the ESPLEU parameter.

Step 8 Click OK. Thediaog closes, and both parameters are plotted in the
graph.

NOTE With the addition of the second parameter to the graph, a second y-axisis
added to the l€eft of the firgt y-axis.

TIP If necessary, move or resize the graph so that you can see both y-axes.

Step 9 Following the same procedure as for the first graph, add the ALTB
parameter to the lower graph. Thisisthe Boom Altitude parameter.

Now you have plotted three variablesfrom the original datafile. Next, let’s modify
the appearance of one of the plots.

Modifying the Plot’s Appearance

Step 1  If the Object Selection mode is not active, select Edit=>Object Select.
(If it isactive, “Object Selection” appears in the left corner of the mes-

sage bar.)

Step 2 Doubleclick onthetop graph. The Graph Attributes Interface dial og box
appears.

Step 3 Select AxisXY_0Ointhe“Sdect XY Axis’ list. This makesthe first plot-
ted parameter, COLFEU, active.

Noticethat the upper portion of the dial og contains several functionsfor modifying
the graph. For now, we' Il just modify a couple of settings. For detailed information
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on al of the settingsin thisdialog box, see Graph Attributes Interface Dialog Box
on page 92.

Step 4  Using the option menus provided (toward the upper right of the dialog
box), changethe Line Color to Red, theL ine Styleto L ong Dashes, and
the Line Width to Single.

Step 5 Click OK, and notice how the graph has changed to reflect the new
settings.

Creating a Contour

Lets you add a contour object to the drawing area. The general procedure for
adding a contour object includes these steps:

Step 1 Select Create=>Contour Object.

Step 2  Position the mouse pointer in the drawing areawhere you want the upper
|eft-hand corner of the contour object to belocated. When you release the
mouse button, the contour object is displayed in the drawing area.

Step 3 Select Edit=>0bject Select.

Step 4 Doubleclick anywhere inside the contour object box to bring up the Con-
tour Attributes Interface dialog box asin Figure 1-9. Use thisdialog to
specify the appearance of the contour object such as drawing method,
plot attributes, level of custom settings and more. Let's plot a contour
using the ‘Follow’ method. By default ‘ Follow’ is selected for you.

18 cChapter 1: Getting Started TS-WAVE User’s Guide



FParameter: b ethiod:

[ata Source:;

{ Cell % Follow

zrc]

Contour Flot Attributes:;
[ Fill

Spline: ||:|_|:||:|
Annatation Font Size: |-| oooon

&nnotation Font Thickness: |1

[1ata dttnbutes. | |

Level Settings:

Murnber of Contaur Lewvels: IE

[l

v Sort Parameter List

{+ Default Level ¥ alues

£ Custom Level Values

Level attributes. .. |

(] 4 | Apply | Canicel |

Figure 1-9 The Contour Attributes Interface dialog box (for more information, see Contour
Attributes Interface Dialog Box on page 98).

Step 5

Step 6
Step 7

Let’'sassign aparameter tothe X, Y and Z axes. Select the X Axistab and
then choose COL FEU from the parameter list; select the Y Axistab and
choose ESPL EU from the parameter list; finally select the Z Data tab
and choose ASPL EU from the parameter list. Click APPLY. Parameters
are now assigned to each axis. Watch as the plot appears in the drawing
area.

Click OK to dismissthe Attributes Interface dialog box.

Let'stry afew settings on the Z Data tab. Change the "Number of Con-
tour Levels' to 10. Next, change the "Annotation Font Size" to 3.0000.
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Click on Level Attributesto change the color of acontour: the Level
Attributes dialog box appears (see Level Attributes Dialog on page 102).
Select acontour level from thelist. Then click Line/Fill Color, and select
acolor. Click DISMISS to close the Level Attributes dialog box. Click
Apply and watch the contour object as it appearsin the drawing area.
Click OK to dismissthe Contour Attributes Interface dialog box.

For amore detail ed discussion on contouring, see Contour Attributes Interface
Dialog Box on page 98.

Opening Another Data Source

You can change the run number at any time. By changing the run number, the new
run dataisread from the data file and plotted immediately. Furthermore, any
functions specified in the header are recalculated and redisplayed.

Step 1  Select File=>Open. The Open Data File dialog box appears.
Step 2 Choose the data.ldf file and click OK.

Step 3 Notice src2 appearsin the Source ID text field. Click OK. The Select
Data Run dialog box appears as shown in Figure 1-4.

Step 4  Selectrunl, 2, 4, or 5from therun list. If you wish, you can change the
desampling Rate or other parametersin this dialog box.

Step 5 Click OK to plot parameters from the new run.

Step 6 Doubleclick onthetop graph. The Graph Attributes I nterface dial og box
appears. Near the top left, right below the Select XY Axisfield, locate
the square button withthe‘+' symbol and click onit. Now locatethe Data
Source drop-down menu and choose src2, then select COL FEU fromthe
Parameter list and click APPLY to update the graph. Finally, click OK
to dismiss the dialog box.

NOTE The new parameters are immediately plotted, and the average boom alti-
tude is recalculated and displayed in the header.

Zooming in on Data

The TS-WAVE Data Zoom feature |ets you see plotted data up close. To enlarge
the image of your data, do the following:
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Data Zoom

Step 1

Step 2

Select one or more graph objects displaying at least one or more
parameters.

Open the DataZoom dialog box by selecting View=>Data Zoom. The
Data Zoom dialog box appears, as shown in Figure 1-10.

Figure 1-10 The Data Zoom dialog box.

Step 3

Step 4

Click and drag your left mouse button in the Data Zoom window to
zoom in on a“specific” range on the plot. Notice the rubber band box
being drawn. Release the mouse, and you will be zoomed in on the “ spe-
cific” range defined by the rubber band box.

Oncethe datahas been zoomed use the Up/Down/L eft/Right arrow keys
to pan up and down or |€ft to right on the plot. For more details on key-
board operations functionality see Data Zoom on page 77.
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Step 5 Click OK to update the zoomed range of the plotted data on the selected
graph object, or click Cancel to exit without saving the current zooms/
scales. For more details on thisfunctionality see Data Zoom on page 77.

Figure 1-11 displays plotted data that has been zoomed in on.

NOTE TheUndo dialog button revertsto the previous zoomed range(s) or original
rangeif it was the first zoom. For more details on functionality of the OK/Apply/
Undo/Reset dialog buttons see Data Zoom on page 77.

(0] Apply Ihdo Rezet Cancel

Figure 1-11 Data Zoom dialog box after zooming in on plotted data

Using Standard Functions

The Analyze menu contains built-in (standard) functions. These functions are
typically used to create new, derived parameters from the data.
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The standard functions include:

Bias— Addsabiasvalueto a selected parameter and storestheresult in anew
parameter; the original parameter/data is unchanged.

Difference— Computes the difference between two parameters and storesthe
result in anew parameter; the original parameter/datais unchanged.

Differentiate — Computes the derivative of a selected parameter and stores
the result in a new parameter; the original parameter/data is unchanged.

FFT — Returns the fast Fourier transform (FFT) for the input variable. For
detailed information on FFT, see the PV-WAVE User’s Guide.

Gain — Addsagain valueto asel ected parameter and storestheresultinanew
parameter; the original parameter/data is unchanged.

GaussFit — Fits a Gaussian curve through a data set; the original parameter/
datais unchanged.

Smooth — Smooths a selected parameter and stores the result in anew param-
eter; the original parameter/datais unchanged.

Trim — Subtracts the initial value of a parameter from each point in the
parameter and storestheresult in anew parameter; the original parameter/data
is unchanged.

WildPoint — Removes from a parameter data points that deviate from speci-
fied limitsand storestheresult in anew parameter; the original parameter/data
is unchanged.

For more detailed information about the functions, see Analyze Menu on page 82.
For now, let’s run one of the functions and plot its result.

Step 1  Select Analyze=>Standar d=>Smooth. The Select Parameter to Smooth

dialog box appears.

Step 2  Locate the Data Source drop-down menu and click srcl.

Step 3 Inthelist of parameters, select the parameter COLFEU.

Step 4 At thetop right of the dialog box locate and change the end number of

points to smooth over to 3.0.

Step5 Click OK.

Step 6 Select Edit=>0bject Select and double click in the upper graph object.

The Graph Attributes Interface dialog box appears.
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NOTE The parameter caled SMOOTH(srcl:COLFEU,3) is placed in the drop-
down list and appears as ‘ DERIVED'. This nhew parameter ‘DERIVED’ contains
the smoothed data. The original parameter, COL FEU, has not been changed.

Step 7 Select AxisXY_2.
Step 8 Select DERIVED from the Data Source drop-down menu.
Step 9 Click onthe SMOOTH(srcl:COLFEU,3).

Step 10 Click OK. The derived parameter, SMOOTH(srcl:COLFEU,3), is
plotted.

Using User Functions

The Analyze menu also contains built-in user-defined functions. These functions
are typically used to create new, derived parameters from the data.

The user functionsinclude:

* rudnet_usr — Computes the difference between parameters RPFLEU and
RPFREU and stores the result in the new derived parameter.

e dudnet_usr — Computes the difference between parameters RPFREU and
RPFLEU and stores the result in the new derived parameter.

e get_parm_stats usr — Computes the statistics of a selected parameter and
storestheresult in anew parameter.

For more detailed information, see Analyze Menu on page 82. For now, let’s run
one of the functions.

Step 1  Select Analyze=>User=>RudNet_usr. The Select Source to Rudnet
dialog box appears.

Step 2 Choose srcl to create a new derived parameter.
Step 3 Click OK. The Select Source to Rudnet dialog box disappears.

Step 4  Select Analyze=>User=>get_parm_stats usr. The Select Parameter to
Obtain Statistics dialog box appears.

Step 5 Select DERIVED from the Data Source drop-down menu.
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Step 6 Select Rudnet_Usr(srcl:RFRLEU, srcl:RPFREU) from thelist of
parameters. Click OK/Apply. Noticethe statistical information appeared
in the right panel widow.

Step 7 Click Cancd to exit the window.

NOTE A new parameter Rudnet_Usr(srcl:RFRLEU, srcl:RPFREU) hasbeen
added to sourceid ‘DERIVED' list of parameters. The new parameter containsthe
difference between parameters RPFLEU and RPFREU data. The origina parame-
ters are unchanged.

Moving and Aligning Graphs

Step 1 Select File=>Page Setup. Select both the L andscape button and Tab-
loid from the list of available sizes.

Step 2 Click OK. Thedrawing areais now larger and oriented horizontally.
Now you can reposition the header and the two graphs.

Step 3 Select Edit=>Sdlect All.

Step 4  Position the mouse pointer inside the upper graph, hold down the left
mouse button and drag the graph to the right, until all three y-axes are
visible.

Step 5 Usethemouse again to drag the header to theright so that it is positioned
above the graph.

Now, we will use the Align Graphs function to automatically line up the lower

graph with the upper graph.

Step 6 Select Edit=>Deselect All.

Step 7  Click inthe upper graph to select it.

Step 8 Select Edit=>Align Graphs.

Thelower graph isautomatically aligned with the upper graph. The Align Graphs
function automatically aligns all other graphsin the drawing areawith the selected
graph. In addition, the x-axes for al graphs are scaled to match the x-axis of the
selected graph.
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Creating a Tabular Data File

The Create TabData function allows you to write a subset of the currently loaded
datafile into atabularly arranged ASCII file. Tabular files consist of header
information and columns of data. The tabular data file can be used for reports or
read back into the TS-WAVE for further analysis. (If atabular fileisread back into
TS-WAVE, the headers are ignored.)

Figure 1-12 shows part of atabular data file generated by TS-WAVE.

Created: 10/11/2001 13:35:06.000 C:\VNI\tswave-3_O\tab\t.tab

Data Source: C:\VNI\tswave-3_O\data\data.|df

Start: 05/17/1996 08:31:09.859 Stop: 05/17/1996 08:44:26.506
Identifier: N/A  Sample Rate: N/A

Long :

Units:

Param: ACCG AOSNEU

05/17/1996 08:31:19.557 184.763 05/17/1996 08:31:19.557 0.614937
05/17/1996 08:31:19.656 184.763 05/17/1996 08:31:19.656 0.687748
05/17/1996 08:31:19.756 184.763 05/17/1996 08:31:19.756 0.687748
05/17/1996 08:31:19.855 184.763 05/17/1996 08:31:19.855 0.687748
05/17/1996 08:31:19.955 184.763 05/17/1996 08:31:19.955 0.760567
05/17/1996 08:31:20.057 184.763 05/17/1996 08:31:20.057 0.687748
05/17/1996 08:31:20.156 184.763 05/17/1996 08:31:20.156 0.760567
05/17/1996 08:31:20.256 184.763 05/17/1996 08:31:20.256 0.760567
05/17/1996 08:31:20.355 184.763 05/17/1996 08:31:20.355 0.760567
05/17/1996 08:31:20.455 184.763 05/17/1996 08:31:20.455 0.760567
05/17/1996 08:31:20.557 184.763 05/17/1996 08:31:20.557 0.760567
05/17/1996 08:31:20.656 184.763 05/17/1996 08:31:20.656 0.760567
05/17/1996 08:31:20.756 184.763 05/17/1996 08:31:20.756 0.760567
05/17/1996 08:31:20.855 184.763 05/17/1996 08:31:20.855 0.833401
05/17/1996 08:31:20.957 184.763 05/17/1996 08:31:20.957 0.833401
05/17/1996 08:31:21.057 184.763 05/17/1996 08:31:21.057 0.833401
05/17/1996 08:31:21.156 184.763 05/17/1996 08:31:21.156 0.833401
05/17/1996 08:31:21.256 184.763 05/17/1996 08:31:21.256 0.833401
05/17/1996 08:31:21.355 184.763 05/17/1996 08:31:21.355 0.906246
05/17/1996 08:31:21.455 184.763 05/17/1996 08:31:21.455 0.906246
05/17/1996 08:31:21.555 184.763 05/17/1996 08:31:21.555 0.906246
05/17/1996 08:31:21.654 184.763 05/17/1996 08:31:21.654 0.906246
05/17/1996 08:31:21.756 184.763 05/17/1996 08:31:21.756 0.833401
05/17/1996 08:31:21.855 184.763 05/17/1996 08:31:21.855 0.906246
05/17/1996 08:31:21.955 184.763 05/17/1996 08:31:21.955 0.906246

Figure 1-12 A tabular data file generated by TS-WAVE.

Step 1  Select Create=>Create TabData. Thisbringsup astandard file creation
dialog box.
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Step 2 Inthedialog box, specify afilename and directory for thetabular datafile
and click OK. Thisbrings up the Select Source ID dialog box, shown in

Figure 1-13.
Select Source ID Ed |
zrzl FileM arne:
DEFIED Start: Stop:
| dentifier:
ak | CAMCEL |

Figure 1-13 The Select Source ID dialog box

Step 3 Inthe Select Sourcelist, select srcl. Notice the Start and Stop time of the
Data Source is displayed. Click OK. This brings up the Select Tab
Attributes dialog box as shown in Figure 1-14
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Select Tab Attributes [ x]

Data Source:  srel pu|

File: E:%program fileshtawave-3_Dhdata‘dataldf  Run 3 Stait: 05/17/1996 08:31:09.859  Stop: 05/17/1336 08:44: 26 506
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EMALC
ETAS
COLFEL
CTXSBFP
CTXSBS
CTHSPP
CTX5PS
DPLOEL
DPROEU
DTLOEL
DTROEU
ELTLEU
EMOOEL!
EMO3EL
EMO4ELl
EMOSEL
EM12ELl
EM13EL
ESPLEL
ETPL

Seconds between samples: 0.100000  Samples per second: 10.0000

|»

Source ID's: |

Parameters: |

Uriks: |

Farmat: |

- TITLET |

TITLEZ |

TITLES |

CONST1 |

COMSTZ |

CONSTS |

LI Long Mame: |

¥ Sort Parameter List Surmmary |nfarmation Ewvent Check Ewent Check Parameter:
Advanced...
Il_ Min [~ Max [~ Awvg I("' On = Of

oK | SAVE TEMPLATE | OPEN TEMPLATE | CAMCEL |

Figure 1-14 The Select Tab Attributes dialog box lets you specify the parameters and other
information to write to a tabular data file.

Step 4  Inthe parameter list, click the following parameter names: COLFEU,
ESPLEU, and ALTB. When you click aparameter, itsname is added to
the Parameter stext field. When you double click a parameter, its name
is added to the Parameter s text field and its code is formatted, and its
statistics are displayed in the For mat text field.

Step 5 Enter the names of the parametersin the Title 1, Title 2, and Title 3
fields. These parameters are Elevator Force, Elevator Position, and
Boom Altitude.

Step 6 Inthe Long Name field, enter the long names for the parameters. Sepa-
rate words with an underscore and separate names with a space. For
example:

Elevator Force Elevator Position Boom Altitude
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Step 7 Select the Min, Max, and Avg buttons.

Step 8 Click OK to create the tabular datafile. For now, don’t delete thisfile,
because you will useit later in the tutorial.

Step 9 View thetab datafile in any text editor, or use the Create=>View Tab-
Data function. The editor used by TS-WAVE is defined in the file
VNI_DIR/tswave-3_0/resource/tsvave files.ads. The default for Win-
dowsis Notepad; the default for UNIX isvi.

TIP If you wish to reuse your tab attributes settingsin the future, create atab
attributes templ ate.

To create atab attributes template, click SAVE TEMPLATE (in the Select Tab
Attributes dialog box) and specify atemplate name and directory.

If you want to reusethistemplate, ssimply select the OPEN TEM PLATE button to
load the template back in to the Select Tab Attributes dialog box.

Saving and Restoring a Session

Use the File=>Save Session command to save an entire session, including the
currently loaded/displayed data. When you restore a session (with File=>Open
Session) the session isrestored exactly asit was when it was saved.

Creating a graph on XY parameters

Select File=>New to open anew pageto createagraph on XY parameters. Usethe
Create=>Graph Object function to create an XY Plot inthedrawing area. If you
wish, add a header to the drawing area and name the plot XY Plot of Parameters.

Loading a Tab Data File and Choosing Parameters

Step 1 Select File=>Open. Notice the Open Data File dialog box appears as
shown in Figure 1-2.

Step 2  Select the tswave-3 0/tab directory from the Open Data File dialog
box and then pick atabular datafile and click OK. Notice the Name and
Type of Data Source dialog box appears.

Step 3 Select src3 from the Name and Type of Data Source dialog box and then
click OK.
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Step 4  Select Edit=>0Object Select.

Step 5 Double click on the graph. The Graph Attributes Interface dialog box
appears as shown in Figure 1-8 on page 16. Select src3 from the Data
Source drop-down menu, then select COLFEU, the y-axis variable (the
dependent variable), from the Parameter list and click APPLY to update
the graph.

Step 6  Click on the X Axistab on the far upper right of the Graph Attributes
Interface. Notice that the list of parameters is grayed out. Click on the
Time Series Plot box near the bottom left of the interface. This option
determines the nature of the X Axis data. The default isto plot a graph
object in a Time Series mode. By clicking on the Time Series Plot box,
you have just enabled the list of parametersto put TS-WAVE into the
X-Y plot mode. Select src3 from the Data Source drop-down menu, then
select the parameter ALTB, and click APPLY to update the graph.
Figure 1-15 displays the Graph Attributes | nterface dialog box with the
X Axistab activated.

NOTE The parameter’'s nameis case sensitive.

30 Chapter 1: Getting Started TS-WAVE User’s Guide



Graph Attiibutes Interface

Select 1 Axis IMISW [i] -
= Ris

j Az Scaling. ([ Axis Hange:
Align Auxis

' Auto  Absolute
J ¢ Top  {+ Boltom P
wac -
s Offset & Elapsed

Data Source: s _II & futo  Manual | © Manual Calculate Range:

Parameter' . F[Um ID DDDDDDD From:l Increment:l
ﬁ Qfisec[T7n em To [ 0000000

ACCG = |||| Format:[Fs 1 Calculate

iIﬁLSNEU I Hide Ais trits Start Time: IE /! F / I'ISSE E : ﬁ : IDS_SES

&+ Seconds

ASPLEL ) Gl o Stop Time: 05| 2 [17] 2 [958 || Jos]: Jaa] « [ze 508
ASPREU : inutes
BCAS = | Lomaritmie e

BIAS " Date/Time

BTAS [

R Axis Labels:

CTHSPP Label 1: I

GFLOEL — | |

DTROEU ‘XAxis Label Position: (+ Auto ¢ Manual Offzet Fram Asis: ID 00000 em.

¥ Sort Parameter List

¥ Time Series Plat:

ak | Apply Cancel

Figure 1-15 Graph Attributes dialog box with X Axis tab activated

Step 7 Inthe X AxisLabels, Label 2 text field, enter aname for this parameter
(Boom Altitude).

Step 8 Click OK.

The specified variables are plotted. You can plot additional y-axis variables by
addding the additional XY Axis setting, as you did in the previous exercise.

Congratul ations, you have completed the TS-WAVE tutorial.

Where to Find More Information

For information on specific TS-WAV E menu functions and dialog boxes, refer to
Chapter 3, GUI Reference.

See the following section for information on additional TS-WAVE topics.
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Additional Topics
This section discusses the following topics:
e creating apick file
» saving and using atemplate

e creating abatch file

Creating a Pick File

A pick fileis simply atabular data file that contains data points taken at selected
time dices or at a specified range of times.

NOTE For this procedure, you can use the same tab data file that you created pre-
viously in thetutorial in the section Creating a Tabular Data File on page 26.

Step 1 Select Create=>Open Pick File.

Step 2 Inthe Pick File dialog box, enter aname for the tabular datafile. Click
OK. This brings up the Select Source ID dialog box.

Step 3  Inthe Select Sourcelist, select srcl. Notice the Start and Stop time of the
Data Source is displayed. Click OK. The Select Tab Attributes dialog
box appears with the currently plotted parameters already selected.

Step 4  If youwish, usethe Select Tab Attributes dialog to add datatitles, names
of constants, summary information, and other information and format-
ting features to the tabular (pick) file. See Select Tab Attributes Dialog
Box on page 89 for detailed information on this dialog box. Click OK
when you are finished selecting tab attributes.

Step 5 Inthedrawing area, avertical line appears. Use the mouse to move this
line across the plot. Click and drag your left mouse button to select as
many different time slices as you wish. Only the datafor those parame-
ters defined in the Select Tab Attributes dialog box that fall on the time
slices (on the vertical line) are written to the tabular datafile.

Step 6 Select Create=>Close Pick Fileto close and save thetabular datafile.

Step 7 If you wish, use Create=>View Tab Data to examine the file.
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Saving and Using a Template File

Normally, test engineers wish to look at the same data parameters collected over
many different time sectors. TS-WAVE lets you set up graphs for specific
parameters and save the entire setup as a template, which can be reused with data
from different runs or flights.

For instance, you might create a plot that contains three graphs that plot eight
different parameters. A template of this session contains the same graphs, text,
headers, and other graphics objects, and the same selected data parameters. In
addition, information is saved to recompute any derived parameters that were
created with Standard or User Defined functions.

All you haveto do is open thetemplate (sel ect File=>Open Tempate) and load the
new data. The new data is automatically plotted.

To save atemplate, follow these steps. We assume that you have already created a
session and plotted some data parameters.

Step 1l Select File=>Save Template.

Step 2 Specify afilename and directory in the Save Template As dialog box.

To restore a previoudy saved template, do the following:

Step 1l Select File=>Open Template. The Restore Template dialog box
appears.

Step 2  Select atemplate. Click OK. The “Template Source Association dialog
box appears.

Step 3  Select an existing Data Source ID from the list and click OK. The
selected Data Source | D isnow assigned to the Templates Source ID. The
new Data Source ID appearsin thelist of available Data Sources. Click
OK toexit. You can also select aData Source | D by pressing the Browse
button.

NOTE If you choose to select a Data Source ID viathe Browse button you are
skipped through the File=>Open process. |f thedatasourceid you selected isvalid
itappearshighlighted inthelist of available SourcelDs. If the selectionisnot valid,
amessage box appears. Click OK to continue.

Step 4 If the template uses more than one Source ID, step 3 is automatically
repeated until al Source IDswithin the template are assigned. After all
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of the Data Source | Dshave been assigned, thetemplateis displayed with
all of the assigned Data Source IDs listed.

NOTE If parametersin the assigned data source do not match the parametersin
the template a message box appears. To change the parameters, double click the
graphic object to open the Graph Attributes Interface dialog box.

NOTE Templates are also used to create batch files, as described in the next
section.

Creating a Batch File

To process your data in batch mode, you need to create a batch file. A batch file
allows you to process numerous flights or runs without user interaction.

Batch Mode Output

The TS-WAV E Batch command produces several files, not just asingle batch file.
Thefirst fileisafile that you name, and that has a . j ob extension. Thisfile
containsalist of datafiles and associated TS-WAV E templates. The batch file (the
Windows version) is structured as follows:

BEGIN
PRINTER =PS3
PRINT DRIVER =PS

PRINT TO FILE=<Not Set>

Time Start=05/17/1996 08:31:09.859

Time Stop =05/17/1996 08:44:26.506
Source=srcl

Run=0

Desample=90

Data_Source=C:\VNI\tswave-3_ 0\data\data.ldf

DataHandler=1df

Template=C:\VNI\tswave-3 0\batch\\a_ 1.tpl

END
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A command file is created automatically, with an extension .bat. Thisfileis
placed in the same directory asthe . job file. The command file contains the
following information:

» themain TS-WAVE instalation directory

« an TS-WAVE command, which invokes TS-WAVE in batch mode with the
specified batch file as input

e anexit command
For example:
cd C:\VNI\tswave-3 0

..\bin\bin.i386nt\tswave -3j C:\VNI\tswave
3 _0\batch\my.job

exit

Template files are a'so saved in the batch file directory. These fileshavea . tpl
extension, such asmybatch 2.tpl, and so on.

When abatch fileis run, the following steps occur:
Stepl A TS-WAVE session gtarts in the background.
Step 2 Thefirst template is opened.

Step 3 Thetemplate's associated datafiles are loaded.

Step 4 Steps2, and 3 arerepeated until all templates in the batch file have been
processed.

Step 5 Batch modeis exited.

The graphs generated by the batch file are automatically sent to the default printer.
Typically, TS-WAVE batch files are set up to execute automatically using ajob
scheduler or timer.

Saving a Batch File

This procedure assumesthat adata.ldf fileisloaded and isassigned to srcl; agraph
object exists, and at |east one parameter is plotted in agraph object. The procedure
for creating a batch fileis as follows:

Step 1 Select Create=>Open Batch File.
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Step 2  Inthe Open Batch File dialog box, enter afilename and specify a direc-
tory for the batch file. Click OK.

Step 3 Select Create=>Add Templateto Batch to add the current drawing area
configuration (graphs, headers, data, and so on) to the batch file.

Step 4  Select File=>Open. The Open Data File dialog box as shownin
Figure 1-2.

Step 5 Select data.ldf and click OK . The Name and Data Source dial og box
appears as shown in Figure 1-3.

Step 6 Enter srclinthe SourceID field.

Step 7  Select Idf format.

Step 8 Click OK. The Select Data Run dialog box appears.
Step 9 Select arun you would like to add to the batch file.

Step 10 Click OK. The selected run will be processed and plotted using the tem-
plate when the batch fileisrun.

Step 11 Repeat steps 4-10 to associate additional templates and data filesin the
batch file.

Step 12 Select Create=>Close Batch Fileto close and save the batch file.

The batch file, command file, shell script, and template files are saved in the same
directory. The shell script (*.sh file)isonly created on UNIX systems. For
example:

* job *.cmd * tpl *.8h

When abatch file is executed, graphs are generated and automatically sent to the
default printer specified in the resourcefile:

$TSWAVE ROOT/resources/tswave print.ads

For detailed information on resource files, see Resource Files on page 111.
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NOTE If thefileisnot set up for your printer, you will need to edit the files
batch name.sh and batch name.job to point to your printer.

Executing a Batch File on Windows Systems

After you select Close Batch File, you can run thebatch file by executing the . bat
file that the batch command created. You can execute the command file by double
clicking on it in Windows or Windows NT Explorer, or using an automated job
scheduler.

Executing a Batch File on UNIX Systems

After you select Close Batch File, you can run the batch file by running the Bourne
shell script (* . sh file) that the batch command created.

To execute the shell script under a Bourne or Korn shell, enter the following
command at the shell prompt:

batch name.sh 2>&1 output message file &

To execute the shell script under a C shell, enter following command at the shell
prompt:

batch name.sh >& output message file &

You can also execute the shell script as part of a cron job, or other process
scheduler.

Additional Topics 37



38 Chapter 1: Getting Started TS-WAVE User’s Guide



Developer’s User Reference

The Developer’s User Reference contains the following sections:

e  TSWAVE User Functions— TS-WAVE’s User Functions, User Function
Requirements, Writing a User Function, Modifying User Function Directory,
Creating aDerived Parameter, Creating aHelp File, Creating a New Plot Win-
dow, A Complete UserFCN Example, and Tips for Creating User Functions

TSWAVE DataHandlers— TS-WAV E's DataHandlers, DataHandler Require-
ments, and Creating a DataHandler

*  TSWAVE Utility Routines — TS-WAV E’s DataM anager Routines, and
TS-WAVE's User Interface Routines

TS-WAVE User Functions

General

In addition to TS-WAVE's standard analysis functions, TS-WAVE provides a
mechanism for adding awide range of customized functionality. User functions
can be added easily to integrate analysis routines that call an external C or
FORTRAN library, generate a derived parameter, or display a custom plot.
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User Function Requirements

There are anumber of requirementsfor a TS-WAV E user function. If any of these
requirements are not met, the functionality will not be usable from within
TS-WAVE.

A user function must have the following:

» BeaPV-WAVE procedure. Thiscould include: other PV-WAV E routines, cals
toanexternal C or FORTRAN library, graphical output creation, read and write
files, and connection to a database.

* BelocatedintheUserFunction Root Dir directory definedintswave.ads.
Thedefault for thisdirectory istswave dir/usrfcn. Theplaintext resource
file tswave.adsislocated in the tswave dir/resource directory.

« Haveanamethat endsin“_usr”. For example, youruserfcn_usr in thefile
youruserfcn _usr.pro.

»  Accept one parameter, a string containing the unique VDA tool name.

* Beligedinthefiletswave dir/usrfcn/userfunction.list. Thiswill
add the function to the Analyze =>User menu.

Writing a User Function

Follow PV-WAVE's VDA tool procedures when writing a user function. For
instance, use PV-WAVE's Wo* and Ww* functions when creating user interfaces.
For details, see the Application Developer’s Guide. There are special rules for
creating derived parameters, for details see, Creating a Derived Parameter on
page 42. Additionally, toolsare provided to aid you in building auser interface that
interacts with open data source files and their available parameters. Thesetoolsare
discussed throughout this section.

A thorough understanding of how to use TS-WAVE’s utilities to access source | D
names, parameter names, and data will aid in your development process. See
TS'WAVE Utility Routines on page 64.

The steps below describe how to write a user function.

1. Create a PV-WAVE procedure and name it yourusrfcn_usr.

NOTE We will use yourusrfcn throughout the remaining steps and exampl es.
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2. Accept one positional parameter, a string containing the unique VDA Tool

name.
Example

Hereisasimple example of auser function we named yourusrfcn_usr.
PRO yourusrfcn _usr, tool name

END

3. Add customized codeto perform aspecific task. When the specific task is done
and yourusrfcn_usr is completed, go to Step 4.

4, Add yourusrfcn_usr to the UserFunction list, which islocated in
TSWAVE DIR/usrfcn/UserFunction.list.

Example

Hereisan example of a UserFunction.list.
; comment line

rudnet_usr

dudnet_usr

get parm_stats usr

yourusrfcn usr

Modifying the UserFCN Directory

If you wish to storeyour userfcnin adirectory other than the default directory, you
must modify the t swave . ads subdirectory.

In the exampl e below, which was extracted from tswave.ads,

UserFunction Root Dir isnot setl. UserFunction Root Dir isset asthe
default, TS-WAVE DIR. UserFunction File Dir issetto usrfcn.

DH TypeListFile isset tothe default filename UserFunction.list. When
TS-WAVE startsit searchesin TS-WAVE_DIR/UserFunction/
userfunction.list for al user functions and registers them with the
application. UserFunction HelpFileExt prompts TS-WAVE to search for the
User Function Help files with .txt extension.

Modifying the UserFCN Directory 41



Example

Extracted from TSWAVE DIR\resource\tswave.ads

;*******************

|TsWave User Function Files, etc

!|Leave directory blank to use the default under TS-WAVE's;
home directory.

UserFunction Version: 3.0
UserFunction Root Dir:

UserFunction File Dir: usrfcn
UserFunction ListFile: userfunction.list

UserFunction HelpFileExt: txt

;***********************

Creating a Derived Parameter

A TS-WAVE user function iscommonly used to create anew variable, either asan
intermediate or afinal result to allow further analysis or to output graphically. This
section describes how easy it is to create a derived parameter.

To alow TS-WAVE to access the new parameter after the user function has gone
out of scope, DM _addFcn must be called within the youruserfcn_usr function. For
more details on DM_addFcn function, see DM_addFCN Function on page 64. A
separate function must be created that is called when the derived parameter is used.
This function can reside in the same .pro file as the youruserfcn_usr function, or,
if you wish, it can be created as a separate filein the t swave dir/usrfcn
directory.

Here's the method to use to call youruserfen.

data = youruserfcn( tool name, src _name, parm name)

Wherethe src_name and parm name parameters are obtained as shown in the
following code:

ret data = GU_readParmlist component ( tool name, wids=parm wids )
parm name = ret data(’PARAMETER’)

src_name = ret data(’SOURCE’)
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This function, youruserfcn, must return an associative array with a key named
DATA, which contains an array of data values, and a key named TIME, a
PV-WAV E Date/Time structure (IDT). If the parameter does not have atime array,
set the valuesin the TIME key to an indexed array of integers with the same
number of elements asthe data array: INDGEN (N ELEMENTS (datavalues) -1).

Example
Hereisasimple example of youruserfcn_usr function. The data array is squared
and the time array is passed back unchanged.
FUNCTION UDemo, tool name, sSrc_name, parm name
data_array = DM getParm( tool name, src name, parm name )
IF size(data_array,/type) NE 11 THEN BEGIN
Print, ‘DM getParm, did not return data’
RETURN, ASARR()
ENDIF
data = data_array ('DATA’)

time = data array (’'TIME')

; do some simple math
data2 = data*data
RETURN, ASARR (’'DATA’, data2, ‘TIME’, time)

END

Creating a Help File

You may include a help file for your user function. The help file must beaplain
text file and have the same name as the function, but have a‘txt’ extension.
Additionally, the file must be located in the same directory as the user function.
Users will be able to access this help file by selecting Help =>User Fcn Help on
the menu bar.

Creating a New Plot Window

If auser function contains a WwDrawing window, it must manage the new
window id.
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Example
This example usesthe WSET procedure.

wid = WwDrawing (layout, windowid, $
'VzZoomToolExposeCB’, $
wsize, dsize, $
/NoMeta, /Noscroll, $
Area = area, S

/Top, /Bottom, /Left, /Right)

status = TmSetAttribute (tool name, ’‘new’, ‘WINDOWID’, windowid)

status = WwSetValue (area, UserData=tool name)

; Set up a handler for button presses (a zoom). When the

; mouse is clicked, motion and release handlers are initiated.

status = WwHandler (area, ’'VzZoomPressHandler’,6 $

'ButtonPressMask’, area)

windowid = TmGetAttribute (tool name, 'new', 'WINDOWID',
Default=-1)
IF windowid EQ -1 THEN RETURN

WSET, windowid

$

A Complete User Function (userfcn) Example

This example creates the following:

» Graphical user interface that contains a parameter list

» Text box that contains statistics derived from the selected parameter

»  Drawing window with which one can interact with the mouse, and also creates

aderived parameter.

To test this example, do the following:
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Step 1

Step 2

Step 3

Copy the text below into aplain text file called udemo_usr.pro and place
itin tswave dir/usrfcn,then update the

tswave dir/usrfcn/userfunction.list fileasdiscussedin
Writing a User Function on page 40.

Start TS-WAVE and |oad a data set, then select
Analyze => User =>udemo_usr from the menu bar.

Select a parameter from the list and click OK .. Notice atime series plot
appeared in the drawing window. Click and drag your |eft mouse button
to select start and end points. The statisticsin the box are updated and the
selected time series segment is highlighted. Right click to return to the
original plot. To access the derived parameter, click on the Data Sour ce
pull-down menu and choose DERIVED as the data source. To close the
window, select Cancel.

Example

;*****************************************************************

khkkkkhkkkkhhkkkk*k

; Drawing Callback

;*****************************************************************

khkkkkhkkhkkhhkkkk*k

PRO udemo_ tsdrawCB, wid, index

COMMON stuff, tool name, parm wids, flag, x0, x1, yO0, yl

COMMON other stuff, data, textwid, parm name

DECLARE FUNC, TmGetAttribute

DECLARE FUNC, TmSetAttribute

DECLARE FUNC, DM getParm

DECLARE FUNC, GU read Parmlist component

DECLARE FUNC, UDemo

IF SIZE(flag, /Type) EQ 0 THEN flag = 0

DPRINT, ’'In udemo-tsDrawCB...’

SetCursor, tool name, /Wait

IF SIZE (parm wids, /Type) LT 8 THEN RETURN
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ret data = GU _readParmlist component ( tool name, wids=parm wids )
parm name = ret data(’PARAMETER’)

src_name = ret data(’SOURCE’)

textwid = TmGetAttribute( tool name, ' PARM STATS WIDS','TEXT WID’
)

data_array = DM _getParm( tool name, src_name, parm name)

IF SIZE(data_array,/type) NE 11 THEN BEGIN
MESSAGE, ‘DM _getParm, did not return data’, /Continue
RETURN

ENDIF

data = data_array ('DATA’)

time data_array (' TIME’)

; call UDemo() to compute y

yc = UDemo (tool name, src_name,parm name)

; pull back the computed y values

y = yc ("DATA")

; add y as a new parameter and update the list (appears in DERIVED
source)

newparm = ‘UDemo Usr ('’ + STRTRIM(src name(0),2) + '!’ +
parm name (0) + ')’

exe_cmd = "UDemo (tool name,’" + src name + "’,’" + parm _name +

lll)ll

rv = DM_addFCN(tool name, newparm, exe cmd)

; plot the new parameter
PLOT, data, title = STRSUBST (parm name,’!’,’!!’)
SetCursor, tool name, /Reset

END
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;*****************************************************************

khkkkkhkkkhkhhkkkk*k

; Event Handler Callback

;*****************************************************************

khkkkkhkkkhkhhkkkk*k

PRO UDemo handlerCB, wid, shell, event

COMMON stuff, tool name, parm wids, flag, x0, x1, yO0, yl

COMMON other stuff, data, textwid, parm name

DECLARE

DECLARE

DECLARE

DECLARE

DECLARE

IF event.button EQ 1 THEN BEGIN

FUNC, TmGetAttribute

FUNC, TmSetAttribute

FUNC, DM getParm

FUNC, GU read Parmlist component

FUNC, Display Parm StatsCB

; Left Mouse Button

xypos = WwGetPosition( event )

xdev = xypos (0)

ydev

!D.Y Vsize - xypos(1)

xydat = CONVERT_COORD (xdev, ydev, /Device, /To Data)

test

IF

= flag MOD 2

(test EQ 0) THEN BEGIN

x0 = xydat (0)
y0 = xydat (1)

XYOUTS, x0, xydat(l), '*’, color='FFFF00’'x1

ENDIF ELSE BEGIN

x1 = xydat (0)
vyl = xydat (1)

XYOUTS, x1, xydat(l), '*’, color='FFOO0FF’x1

A Complete User Function (userfcn) Example

47



PLOTS, [x0,x1],

tmp = [x0,x1]

x0 = tmp(0)

[y0,y1l]l, color=5

tmp = tmp (SORT (tmp) )

x1 = tmp (1)

datarange = data (FIX(x0) :FIX(x1))

OPLOT, FINDGEN(x1-x0)+x0-1, datarange, color=16

ENDELSE

flag = flag + 1
ENDIF ELSE BEGIN

flag = 0

test = 1

PLOT, data, title =

datarange = data

ENDELSE

IF (test NE 0) THEN BEGIN

; Not Left Mouse Button

STRSUBST (parm name, ' !’ ,”"!!")

; Update statistics

parmsize = N_ELEMENTS (datarange)

strparmsize = STRING (REPLICATE (32B,40))

STRPUT, strparmsize,’'Size of Parameter:’

STRPUT, strparmsize, STRCOMPRESS (STRTRIM (STRING (parmsize) ,

DH MinMax, datarange, Max=maxval, Min=minval

strminval = STRING (REPLICATE (32B,40))

, "Minimum Value: '’

STRCOMPRESS (STRTRIM (STRING (minval),

strmaxval = STRING (REPLICATE (32B,40))

STRPUT, strmaxval, 'Maximum Value:'’

2)),29

STRPUT, strminval

STRPUT, strminval
2)),29

STRPUT, strmaxval,
2)),29

STRCOMPRESS (STRTRIM (STRING (maxval) ,

meanval = MEDIAN (datarange)

strmeanval = STRING(REPLICATE(32B,40))
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STRPUT, strmeanval, 'Median Value:’

STRPUT, strmeanval, STRCOMPRESS (STRTRIM (STRING (meanval),
2)),29

stdval = STDEV (datarange)
strstdval = STRING (REPLICATE (32B,40))
STRPUT, strstdval ,’'Standard Deviation:’

STRPUT, strstdval , STRCOMPRESS (STRTRIM(STRING (stdval),

totval = TOTAL(datarange)
strtotval = STRING (REPLICATE (32B,40))
STRPUT, strtotval, 'Total of Parameter:’

STRPUT, strtotval , STRCOMPRESS (STRTRIM(STRING (totval),

rangeval = maxval - minval
strrangeval = STRING (REPLICATE (32B,40))
STRPUT, strrangeval, 'Range of Parameter:’

STRPUT, strrangeval, STRCOMPRESS (STRTRIM (STRING (rangeval),
2)),29

strret = STRING(10B)

strtxt = strparmsize + strret + strminval + strret +
strmaxval + $

strret + strmeanval + strret + strstdval + strret + $
strtotval + strret + strrangeval + strret
st = WwSetValue( textwid , strtxt )
ENDIF

END

;*****************************************************************

khkkkkhkkkhkhhkkkk*k

; Display Stats Callback

;*****************************************************************

khkkkkhkkkkhkhkkkk*k
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FUNCTION Display Parm StatsCB, wid, index
COMMON stuff, tool name, parm wids, flag, x0, x1, yO0, yl
DECLARE FUNC, TmGetAttribute
DECLARE FUNC, TmSetAttribute
DECLARE FUNC, DM getParm

DECLARE FUNC, GU read Parmlist component

DPRINT, ’'In Display Parm StatsCB...’, index
SetCursor, tool name, /Wait

IF (index EQ 3) THEN return, 0

udata = WwGetValue( wid, /Userdata )
tool name = udata(0)
parm wids = udata (1)

grael name = ’'GET_PARM STATS USR’

ret data = GU readParmlist component ( tool name, wids=parm wids )
parm name = ret data(’PARAMETER’)

src_name = ret data(’SOURCE’)

textwid = TmGetAttribute( tool name, ' PARM STATS WIDS','TEXT WID’
)

data_array = DM _getParm( tool name, src name, parm name)
IF SIZE(data_array,/type) NE 11 THEN BEGIN

PRINT, ‘DM getParm, did not return data’

RETURN, ASARR()

ENDIF

data = data_array ('DATA’)

time = data array (’'TIME')

; Do the desired statistics
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parmsize = N _ELEMENTS (data)
strparmsize = STRING (REPLICATE (32B,40))
STRPUT, strparmsize, 'Size of Parameter:’

STRPUT, strparmsize, STRCOMPRESS (STRTRIM (STRING (parmsize), 2)),29

DH MinMax, data, Max=maxval, Min=minval
strminval = STRING (REPLICATE (32B,40))
STRPUT, strminval ,’Minimum Value:’

STRPUT, strminval , STRCOMPRESS (STRTRIM (STRING (minval), 2)),29

strmaxval = STRING (REPLICATE (32B,40))
STRPUT, strmaxval, 'Maximum Value:’

STRPUT, strmaxval, STRCOMPRESS (STRTRIM (STRING (maxval), 2)),29

meanval = MEDIAN (data)
strmeanval = STRING (REPLICATE (32B,40))
STRPUT, strmeanval, 'Median Value:’

STRPUT, strmeanval, STRCOMPRESS (STRTRIM (STRING (meanval), 2)),29

stdval = STDEV (data)
strstdval = STRING (REPLICATE (32B,40))
STRPUT, strstdval ,’Standard Deviation:’

STRPUT, strstdval , STRCOMPRESS (STRTRIM(STRING (stdval), 2)),29

totval = TOTAL (data)
strtotval = STRING (REPLICATE (32B,40))
STRPUT, strtotval, 'Total of Parameter:’

STRPUT, strtotval , STRCOMPRESS (STRTRIM(STRING (totval), 2)),29

rangeval = maxval - minval
strrangeval = STRING (REPLICATE (32B,40))
STRPUT, strrangeval, 'Range of Parameter:’

STRPUT, strrangeval, STRCOMPRESS (STRTRIM (STRING (rangeval), 2)),29
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strret = STRING(10B)

strtxt = strparmsize + strret + strminval + strret + strmaxval
+ strret + $

strmeanval + strret + strstdval + strret + strtotval + strret

+ 8
strrangeval + strret

st = WwSetValue( textwid , strtxt )

UDemo_ TSDrawCB, wid, index
SetCursor, tool name, /Reset
RETURN, 1

END

;*****************************************************************

khkkkkhkkkkhhkkkk*k

; Derived param function

;*****************************************************************

khkkkkhkkhkhhkkkk*k

FUNCTION UDemo, tool name, sSrc_name, parm name

data_array = DM _getParm( tool name, src_name, parm name )

IF size(data_array,/type) NE 11 THEN BEGIN
PRINT, ‘DM getParm, did not return data’
RETURN, ASARR()

ENDIF

data data_array ('DATA’)

time = data array (’'TIME')

; do some math

data2 = data*data

; return data, time and anova table in an As.Arr
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RETURN, ASARR ('DATA’, data2, 'TIME’, time)

END

;*****************************************************************

khkkkkhkkkkhkhkkkk*k

; User Function UDemo_ Usr

;*****************************************************************

khkkkkhkkkhkhhkkk*k

PRO UDemo_Usr, tool name
; Forward declaration of TM routines
DECLARE FUNC, TmGetAttribute
DECLARE FUNC, TmSetAttribute
DECLARE FUNC, TmGetTop
DECLARE FUNC, WoGenericDialog
DECLARE FUNC, GetToolName
DECLARE FUNC, GU newParmlist component
DECLARE FUNC, GU read Parmlist component

DECLARE FUNC, GU updateParmlist component

buttons = LONARR(3)

dialog = WoGenericDialog( TmGetTop( tool name ),
layout,
'Display Parm StatsCB’,

Title = ’'Select Parameter’,

v vr »vr W»r W

/OK, /Apply, /Cancel, /NoDestroy,

Default = 1, Buttons = buttons )

Status = TmSetAttribute( tool name, ’‘DIALOG IDS’, $

"GET_PARM STATS USR_GUI’, dialog )

; layout of widgets
llay = WwLayout ( layout, /Top, /Left, /Bottom, /Form, /Frame )

rlay = WwLayout ( layout, /Top, /Bottom, /Form, /Frame, Left=1lay )
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dlay = WwLayout ( layout, /Top, /Right, /Bottom, left=rlay, /Form,
/Frame )

grael name = TmSetAttribute( tool name, ’‘TM’, ’‘CURR_GRAEL’, $
'GET_PARM_STATS_USR’ )

ifc = TmSetAttribute( tool name, ‘GET PARM STATS USR', $
"CURR_IFC’, 'B’ )

curr axis = TmSetAttribute( tool name, ‘GET_PARM STATS USR’, $

"CURR_AXIS’, ’'GET_PARM STATS USR 1’ )

parm wids = GU newParmlist component ( tool name, parent=1llay )

rv = GU updateParmlist component ( tool name, wids=parm wids )

; text area
wid = WwText( rlay, 'NoOpCB’, Cols=30, Row=35, $

Foreground='Black’, Background='’', /Bottom )

; drawing area

windowID = -1

wdraw = WwDrawing( dlay, windowID, ‘udemo TSDrawCB’, $
[512,512], [512,512], $

area=area, /noscroll )

whandler = WwHandler ( area,’udemo_handlerCB’, ’'ButtonPressMask’ )
rv = TmSetAttribute ( tool name, 'PARM_STATS WIDS', ’'TEXT WID',
wid )

; Save widget ids to set current values when OK or Apply selected

FOR 1 = 0, 1 DO $

rv = WwSetValue ( buttons (i), User-
data=LIST(tool name,parm wids) )

status = WwSetValue( dialog, /Show )

END
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Tips for Creating User Functions

User functions can be as simple or as complex as you choose. The TS-WAVE
utilitieslisted below are useful in developing user functions. For moreinformation,
see Writing a User Function on page 40.

« Dm_getSrcList — Returnsalist of all opened Source hames or datafiles.

e Dm_getParmList — Returnsalist of available parameter names for a speci-
fied source name.

e Dm_getParm — Returns the data values and time in an Associative array.
Dm_getParm is needed to create derived parameters.

In addition, TS-WAV E uses three routines that can be called to create the
following: same Source selection, a parameter check, and a parameter selection
interface component.

e Gu_newParmlist_ Component — Creates graphical interface component.
e Gu__updateParmlist_ Component — Updates with latest source files.

 Gu__readParmlist_ Component — Readsinterfaceto get the selected source
name and parameter name.

TS-WAVE DataHandlers

General

TS-WAVE DataHandler functionality provides a robust mechanism for you to
integrate your datafileformatswith TS-WAVE. The DataHandl er concept consists
of an abstract interface that allows you to easily make your data accessible with
TS-WAVE. Defined methods provide the framework that makes it easier to
implement input and output of your data format. These methods are devel oped
outside of TS-WAVE alowing for a graphical user interface tailored specifically
for the user selection of pertinent information within your datafile. See

Creating a Datahandler on page 60.

TS-WAVE relies on the datahandler.ads string file to obtain and modify
DataHandler information, such as the default directory location, and alist of
DataHandlers. Thelist of DataHandlersis especially significant inthat it contains
‘al’ available DataHandlers for the TS-WAVE session, and their directory
locations.
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NOTE All resourcefilesarelocated in TS-WAVE_DIR\resour ce.

Example

This example was extracted from the datahandler.ads resource file.
! datahandler.ads String Resource File

DH_Root:
DH_ Subdir: datahandlers

DH Version: 3.0

DH TypelListFile: datahandler.list

DH TypeDir Separator:

In the example above, DH Root isnot set. DH Root iSset as the default,
TS-WAVE DIR.DH Subdir issettoDataHandlers. DH TypeListFile issetto
the default filename DataHandler.list. When TS-WAVE startsit searchesin

TS-WAVE DIR/datahandlers/datahandler.list for all DataHandlers and
registers them with the application. DH TypeDir Separator prompts
TS-WAVE to use the symbol ‘:’" as the separator between the DataHandler name
and the directory in which the DataHandler source codeis found.

DH_Root assignsthe top level Datahandler directory, by default thisis set to

VNI DIR/tswave-3_0 asintheexampleabove. DH subdir assignsthe
subdirectory location where all common DataHandlers directories and files are
located. By default thisisvNI DIR/tswave-3 0/datahandlers asabove.

DH TypeListFile setsthe nameof thefilecontaining all available DataHandlers
and their directory locations. DH TypeDir Separator allowstheuser to specify
adifferent separator symbol to delineate between the DataHandler name and the
directory. In the example above, the settings prompt TS-WAVE to look for

VNI _DIR/tswave-3_0/datahandlers/datahandler.list togatherthelist
of DataHandlers for the TS-WAVE session.

Example

Hereisan example of the DataHandler.list.
1d4df : $TSWAVE ROOT/datahandlers/ldf

ascii : $TSWAVE ROOT/datahandlers/ascii
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tab : $TSWAVE ROOT/datahandlers/tab
Where,

Idf isthe name of a specific DataHandlers; and the symbol *:’ isthe separator.
c:/ts _wave-3_0/datahandlers/1df isthedirectory location of the ldf
DataHandler methods.

After TS-WAVE has read the list of available DataHandlers it registers them with
the application. If you choose File=>Open from the TS-WAV E menu you are
prompted to choose from alist of format types which correspond to the list of
DataHandlersin the DataHandler.list. The format specified will determine which
DataHandler is called to open the datafile selected by the user.

NOTE PV-WAVE functions <dhtype> readfile.proand
<dhtype> readdata.pro must belocated in each DataHandler directory for
TS-WAVE to work.

<dhtype> readfile.pro opensthefile and initializes any settings needed to
read data. <dhtype> readfile canbeusedtodisplay auserinterfacethat allows
users to select settings specific to the format, such as select atime slice from the
datafile, a subset of parameters, or sasmpling rates. The primary function of
<dhtype> readfile iSto set the Parameter list, which allows a user to choose
a parameter from the file. Other useful settings are start and stop time, and units.
<dhtype> readdata must provide TS-WAVE with data values for a specific
parameter. A thirdroutine, <dhtype> writefile.pro, alowsdatato bewritten
to a specific format.

NOTE <dhtype> refersto the name of the DataHandler aslisted in
datahandler.list.

DataHandler Requirements

TS-WAVE DataHandlersrely on several PV -WAV E functions to work. If any of
these requirements are not met, the DataHandlers will not function from within
TS-WAVE.

A DataHandler must have the following:

» <dhtype> READFILE.PRO — Opensthe a data file of <dhtype> format.
Returns the names of all available parameter names.
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» <dhtype>_ READDATA.PRO — Reads the data file of <dhtype> format and
returns the data values and time values for a given parameter name.

» <dhtype> WRITEFILE.PRO — [optional] Writes out data to a specific
<dhtype> file format. For example, the Idf file format requires
Idf ReadFile.pro, |df _ReadData.pro, and |df WkiteFile.pro

<dhtype>_ReadFile.pro

Usage
status = <dhtype> READFILE(fileinfo, tool_name)

Input Parameters

fileinfo— A PV-WAV E associative array containing information about the source
file opened. The information is set by the calling function.

tool_name — A string containing the unique name of aVDA Taool. The
information is set by the calling function.

Returned Value

status — Aninteger containing a 1 if successful and lessthan 1 if unsuccessful.

Discussion

This routine reads and gathers any header and any setup information that is needed
to read parameter data from the file at the time in which the parameter was
requested.

dhtype ReadData.pro

Usage
data = <dhtype> READDATA(fileinfo, parm, tool _name)

58 Chapter 2: Developer’s User Reference TS-WAVE User's Guide



Input Parameters

fileinfo— A PV-WAV E associative array containing information about the source
file opened.

parm — String containing the parameter name.

tool_name — String containing the unique VDA Tool name.

Returned Value

data— A PV-WAVE associative array with onerequired KEY: data— an array of
required data values; and one optional KEY: time — an optional PV-WAVE DT
array of times corresponding to the data values.

Discussion

This routine retrieves parameter data values and optional time values associated
with the data.

dhtype_WriteFile.pro

Usage
status = <dhtype> WRITEFILE(tool_name, filename)

Input Parameters
tool_name— String containing the unique VDA Tool name.

Filename— String containing the filename selected from the file selection
interface.

Returned Value

status— An integer containing a1 if successful and lessthan 1 if unsuccessful.
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Discussion

TS-WAVE's unigue tool name and the file name selected from the File Selection
interface is passed as the input parameter for this routine to be used to generate a
file of <dhtype>'s format.

FileInfo Associative Array

The section describes the standard keys in the Filelnfo associative array.

CAUTION The standard keys are case sensitive.

parameter_list — An array of strings containing alist of available parameter
names.

NOTE parameter_list must be set

units— A string array of units corresponding to the array of parameters.
dims — String array of units corresponding to the array of parameters.

file_fullname — String containing the directory and name of the source file.
TS-WAVE handles user selecting filename.

filepath — Path of the file selected.

filename — Filename of the file selected.

file_size — Optional setting.

file_sample rate — An array of sample rates corresponding to each parameter.
start_time— PV-WAVE DT structure containing the start time of the file.
stop_time — PV-WAVE DT structure containing the stop time of thefile.

dt_base— DT structure used to convert time. If thisis not set PV-WAVE's default
IDt_base valueis used for all time conversions.

Creating a Datahandler

TS-WAVE'sDataHandlersare agroup of PV-WAV E functionsthat collect datafor
aspecific file format. Each DataHandler must have a unigue name, indicated here
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by <dhtype>. For example, the unique name for the DataHandler that is used to
read the Loral Data Format is called Idf.

NOTE Functionsthat implement DataHandler functions begin with <dhtype>.

As mentioned earlier, TS-WAVE uses the following DataHandl er functions:

» <dhtype> READFILE

e <dhtype> READDATA

» <dhtype> WRITEFILE

The steps below describe how to create a datahandler to read a file format.

1. Decide on aname for your DataHandler. For example, ex1.

NOTE We will use DataHandler ex1 throughout the remaining steps and
examples.

2. Create afunction called ex1_readfile.pro.

; Setup Info

FUNCTION exl readfile, fileinfo, tool name
Return, status;1l: success 0: failure

END

3. Next, access the file name assigned by user through afile selection widget
invoked during a TS-WAVE session using File=>Open.

FUNCTION exl readfile, fileinfo, tool name
Filename = fileinfo (‘FILE FULLNAME')

;Open file

;Read file

Return, status;1l: success 0: failure

END

4, Alsowithin exl Readfile assign a parameter name(s) to fileinfo to be used
by TS-WAVE.

FUNCTION exl readfile, fileinfo, tool name
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Filename = fileinfo (‘FILE FULLNAME')

;Open file

;Read file

;Assign parameter names to variable parmlist

fileinfo (*PARAMETER LIST’) = parmlist

Return, status;1l: success 0: failure
END

5. Likewise, assign start and stop time.
fileinfo (*START TIME’) = starttime
fileinfo (*STOP_TIME’') = stoptime

6. Assign any other optional settingsin the fileinfo structure that may pertain
to information available within the datafile.

fileinfo (*UNITS’) = units

fileinfo (‘DESAMPLE’) =desample rate
fileinfo (DT BASE’) = dt base
fileinfo (*DIMS’) = parm dimensions

7. Now, let's assign DataHandler-specific informationin fileinfo. Since
fileinfo isan associative array, your DataHandler can add as many additional
keys as needed. Thisinformation is sent to the exl ReadData function. Also, any
information that is needed to acquire parameter data can be added to fileinfo.

fileinfo (*CURR_RUN’) = selected run

fileinfo(‘offset’) = fileoffset

8. Return status of completion. 1 if successful, and 0 if unsuccessful.
FUNCTION exl readfile, fileinfo, tool name

Filename = fileinfo ('FILE FULLNAME')

;Open file

;Read file

;Assign parameter names to variable parmlist
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fileinfo (*PARAMETER LIST’') = parmlist

Return, status;1l: success 0: failure

END

9. Now we need to create aex1_readdata.pro function.
FUNCTION exl readdata, fileinfo, param, tool name

Return, ASARR(‘'DATA’,values,’'TIME’, time)
END
10. Usetheinformationin £ileinfo to gather datafor the parameter specified in
the second positional parameter. Return an associative array with the data values
and time array for the parameter. If time values do not exist for the parameter,

return an indexed array of integerswith the same number of elements asthe param-
eter’s data values.

Return, ASARR(‘DATA’,values, 'TIME’,indgen(n_ elements(values)))

NOTE Keywords‘DATA’ and ‘TIME" must be CAPITALIZED.

FUNCTION exl readdata, fileinfo, param, tool name
Filename=fileinfo (‘FILE FULLNAME')

Offset=fileinfo(‘offset’)

; Read data and time in variables values and time

; convert time to a DT struct

Return, ASARR(‘'DATA’,values,’'TIME’, time)
END
11. Add exl and the path to the ex1 directory (whereex1 readfile.pro and
exl readdata.pro arelocated) to thelist in the file datahandlers.list . By
default, thislistislocated inthe $TSWAVE ROOT/datahandlers but may beelse-

whereif defined in $TSWAVE ROOT/resources/datahandlers.ads.
TS-WAVE automatically adds ex1's directory to PV-WAV E's path.

1d4df : $TSWAVE ROOT/datahandlers/ldf

ascii : $TSWAVE ROOT/datahandlers/ascii
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tab : $TSWAVE ROOT/datahandlers/tab

exl : STSWAVE ROOT/datahandlers/example

TS-WAVE Utility Routines

General

TS-WAVE's DataM anager and User Interface utility routines make it easy to
manage data and integrate elements into a graphical user interface (GUI).

The DataM anager routines (DM_*) make it easier to handle data and build
interfaces for your user function. The DataManager routines (DM _*) include
functions that allow a derived parameter to be accessed easily from other
TS-WAVE routines, give you access to the source list and parameter list, and let
you retrieve data values associated with a parameter (including properly created
derived parameters). The User Interface routines (GU_*) allow easy integration of
elementsinto aGUI, and can also create alist widget and later update or retrieve
parameters contained in it.

TS-WAVE's DataManager Routines

TS-WAVE's DataM anager routines are:
e« DM_addFCN Function

« DM _getScList Function

 Dm getSrc Function

« DM _getParmList Function

DM _getParm Function

DM_addFCN Function

Adds the derived parameter to the Function List, making the derived parameter
available to other TS-WAVE functions.
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Usage
rv=DM_addFCN( tool _name, newparm, exe_cmd )

Input Parameters
tool_name — String containing the unique VDA tool name.
newparm — Name of the new derived parameter.

exe_cmd — String containing the commands to create the derived parameter. See
PV-WAVE's EXECUTE command.

Keywords

None

Returned Value

rv — Integer value indicating success or failure.

0 — Operation failed to add derived parameter to Function List.

1 — Operation succeeded in adding derived parameter to Function List.

Example

Here's part of an example taken from the complete user function example that
appears on page 44.

ret data = GU_readParmlist component ( tool name, wids=parm wids )

parm name = ret data(’PARAMETER’)

src_name = ret data(’SOURCE’)

newparm = ‘UDemo Usr(’ + STRTRIM(src name(0),2)+’:’+parm name (0) +
I)I

exe cmd = "UDemo(tool name,’" + src _name + "’,’" + parm name + "’)"

rv = DM _addFCN(tool name, newparm, exe cmd)
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DM_getSrcList Function

Returns astring array of available data source identification names for the
TS-WAVE session.

Usage
src_list = DM _getSrcList( tool_name)

Input Parameters

tool_name — String containing the unique VDA tool name.

Keywords

None

Returned Value

src_list — String array containing the list of open source file names.

Dm_getSrc Function

Returns an associative array containing all of the availableinformation for the data
source.

Usage

fileinfo = DM _getSrc(tool_name, src_name)

Input Parameters
tool_name — String containing the unique VDA Tool name.

src_name — String containing the name of the source file.

Keywords

None
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Returned Value

fileinfo- An associative array containing file information, such as
‘FILE_FULLNAME' which containsthefilelocation, ‘FILETY PE’ containingthe
format type, and‘PARAMETER_LIST’ containing thelist of available parameters.
SeeFilelnfo Associative Array on page 60 for alist of associative array keys. If the
routine is unsuccessful an integer of value less than 1 will be returned.

DM_getParmList Function

Returns astring array of available parameters for a given source.

Usage

parm list = DM_getParmList(tool _name, src_name)

Input Parameters
tool_name — String containing the unique VDA tool name.

src_name — String containing the name of the source file.

Keywords

None

Returned Value

parm_list — String array containing the names of the available parameters.

DM_getParm Function

Returns the data and time val ues associated with a specified parameter from a
specified data source.

Usage

data values = DM_getParm( tool _name, src_name, parameter)
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Input Parameters
tool_name — String containing the unique VDA tool name.
src_name — String containing the name of the source file.

parameter — String containing the parameter name.

Returned Value

data_values — An associative array with the following required KEY S:

data — an array of scalar datavalues;

time — a PV-WAVE DT (date-time) array of times corresponding to the data
values. Or array of scalar values with same number of elements as data values.

TS-WAVE's User Interface Routines

TS-WAVE's User Interface routines are:
GU_newParmlist_Component Function
» GU_updateParmList_Component Function

e GU_readParmlist_Component Function

GU_newParmlist_ Component Function

Creates anew parameter list in an existing layout.

Usage

wids = GU_newParmlist_ Component(tool _name, parent=parent)

Input Parameters

tool_name — String containing the unique VDA tool name.

Keywords
parent — The widget ID of the parent widget, in most cases, alayout ID.
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Returned Value

A structure containing the widget IDs created. If the function fails, avalue less
than 1 is returned. These widget IDs can be used to directly interact with the
elements of the parameter list component. The table below lists the tags and their
associated objects.

Tag Name Object

parmtxt_id Text ID for selected parameter
srclist Source Selection List ID
parmlist_id Parameter List ID

sort_button _id Sort parmlist button ID

NOTE Once the main component has been created,
GU_updateParmlist. Component must be called to popul ate the widgets with
source names and parameters.

GU_updateParmList_ Component Function

Updates the Parmlist_ Component with current source files and parameters. If
source is hot supplied, the first source file namein thelist is selected and its
parameters are used to popul ate the Parameter list box.

Usage

rv = GU_updateParmlist_ Component( tool _name, wids=wids, src=src,
parm=parm)

Input Parameters

tool_name — String containing the unique VDA tool name.

Keywords

wids — Structure of widgets returned by the GU_newParmlist_ Component
routine.
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src — Optional keyword to pass a specified source name to update the Parameter
list widget.

Parm — Optional keyword to pass a specified paramater to be highlighted in the
Parameter list widget.

Returned Value

rv —Integer value equal to 1 for success, if the function fails, avaluelessthan 1is
returned.

GU _readParmlist_ Component Function

Reads the Parmlist_Component to obtain the sel ected Source name and Parameter
name.

Usage

rv=GU_readParmlist_ Component( tool _name, wids = wids)

Input Parameters

tool_name — String containing the unique VDA tool name.

Returned Value

rv— Associative array containing the source and parameter names selected in the
ParmList_Component in the keys SOURCE and PARAMETER.

Keywords

wids — Structure of widgets returned by the GU_newParmlist_ Component
routine.

Addtional GU_readParmlist_ Component Information
When retrieving from a calling procedure:

Source_name = rv(‘ SOURCE’)

Parm_name = rv(‘ PARAMETER’)
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GUI Reference

This reference discusses:

TSWAVE Menus
Dialog Boxes

Miscellaneous Topics

TS-WAVE Menus

This section describes the commands on the TS-WAV E menus. The menus

include:

File (on page 71)
Edit (on page 74)
View (on page 76)
Create (on page 79)
Analyze (on page 82)
Help (on page 86)

File Menu

New

Starts anew TS-WAVE session. Existing graphics are deleted. Current data

remains |oaded.




CAUTION Be sure to save existing graphics before choosing the New function.
Otherwise, your current, unsaved work will be lost.

Page Setup

Brings up the Page Setup dialog box. The Page Setup commands change the
orientation and size of the TS-WAV E drawing area. These commands affect both
the on-screen and printed versions of the drawing area.

For information on the functions in the Page Setup dialog, see Page Setup Dialog
Box on page 106.

Open

Brings up the Open DataFiledialog box, whichisastandard file selection tool. Use
thisdialog to select afile to open. When you click OK inthisfile selection tool,
the Name and Type Data Source dialog box appears. Use this dial og to specify the
datarun to display, desampling rate, samples per second, and other parameters.

Close

Brings up the Close Source Files dialog box. Use this dialog to close any or all
source filesin the current session.

Export

Brings up the Export Data dialog box, which is a standard file selection tool. Use
this dialog to select afilename in which to export data. When you click OK inthe
file selection tool, the Select Export Format dialog box appears. Choose a format
type of your choosing to export your data. The next step varies for each format
type. Not all formats will have export ability.

Save Template

Brings up the Save Template As dialog box. Thisdialog is a standard file saving
tool that allows you to choose the filename and directory in which to save the
template file.

A templateisafilethat allowsyou to reuse the configuration of previously created
TS-WAVE plots. Everything in the session except the data is saved in the template
file. For instance, if you create a graph that contains characteristics that you wish
to reuse, such as parameter names, headers, colors, fonts, graph sizes, and graph

positions, you can save this configuration in atemplate. Then, whenever you open
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the template, the same plot objects appear in the same configuration as they were
when the template was saved. You can then import data into the object(s) of your
template simply by loading the datainto TS-WAVE.

To open apreviously saved template, use the File=>Open Template command.

By default, templatefilesaregivena . tpl extension (for example, myfile.tpl).

NOTE A template differsfrom asession file. A session file contains the same
information as atemplate described previoudy. Also included is the data that was
plotted when the session was saved.

Save Session

Brings up the Save Session Asdialog box. Thisdialog isa standard file saving tool
that allows you to choose the filename and directory in which to save thefile.

A session file contains the complete TS-WAVE plot in exactly the state it wasin
when it was saved, including any datathat was plotted. To open asaved sessionfile,
use the File=>Open Session command.

NOTE A session savefilediffersfrom atemplatefile. A template file saves only
the configuration of the session, not the actual data.

Open Template

Brings up the Restore Template dialog box. Use this standard file opening tool to
open a previously saved template file. For more information on template files, see
the Save Template command.

Open Session

Brings up the Restore Session dialog box. Use this standard file opening tool to
open apreviously saved session file. For moreinformation on session files, seethe
Save Session command.

Print

Printsthe contents of thedrawing area (the current plots). If you are printing for the
first time, the Printer Selection dialog box appears. Use this dialog to specify the
name and type of printer. For more information on this topic, see page 107.
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Print Setup

Brings up the Printer Setup dialog box. This dialog lets you specify the name and
type of printer. You can also usethisdialogto print to afile. For information on this
dialog, see Printer Setup Dialog Box on page 106.

Exit
Exits TS-WAVE.

CAUTION Be sure to save your work before you select the Exit command. Oth-
erwise, your current, unsaved work will be lost.

NOTE (UNIX only) You must also type EXIT at the waVE> prompt in the
TS-WAVE command window to exit the PV-WAVE session.

Edit Menu

Object Select

Letsyou select graphical objectsin the plot using the mouse. A graphical object
includes anything that was created by commands on the Create menu: graphs,
contours, headers, text, lines, boxes, and circles. Selected graphics objects can be
cut, copied, pasted, deleted, or grouped. Furthermore, if you wish to modify the
attributes of a graphics object, you must select it first.

For more information, see Selecting, Resizing, and Removing a Graph on page 10.

Cut
Cuts the selected graphical object(s) to the clipboard.

NOTE The clipboard isan unseen location for temporary storage of the graphics
object(s) from the last Cut or Copy operation. The contents of the clipboard can be
“pasted” back to the graphics area. Each new Cut or Copy overwrites the current
contents of the clipboard.

Copy
Copies the selected graphical object(s) to the clipboard.
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Paste

Pastes the contents of the clipboard in the plot window. The pasted object is placed
in front of other objects in the drawing area.

Delete

Removes the selected graphical object(s) from the plot window and redraws the
view. A deleted object cannot be retrieved.

Align Graphs

Usethisfunction to align two or more graph objects. First, select one graph object
asthe “master” graph, then select Align Graphs. All other graph objects are
aligned relative to the master graph. In addition, the x-axes of all graph objects are
scaled to the size and axis range of the x-axis of the master graph object.

For more information on this function, see Moving and Aligning Graphs on page
25.

Set X-Axis Range

Setsthex-axisrangein your session to match the axis you selected in the interface.

Plot Attributes

Brings up the Graph Attributes Interface dialog box. Use this dialog to plot
attributes for the selected graph. See Graph Attributes I nterface Dialog Box on

page 92.
Select All
Selects all graphical objectsin the drawing area.

Deselect All
Desdlects al graphical objectsin the drawing area.

Redraw

Redraws the drawing area.

Group

Groups the selected graphical objects. Grouped items can be cut, copied, pasted,
deleted, and moved as one unit.
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TIP To select multiple objects: hold down the <Shift> key and click on the objects
you wish to select; or, choose Edit=>Select All to select all objectsin the drawing
areaat once; or, press and hold the left mouse button and drag the pointer around
the objects you wish to select.

Ungroup
Ungroups grouped graphical objects.

Front

Brings the selected graphics object(s) to the front of the drawing area.

Back
Sends the sel ected graphics object(s) to the back of the drawing area.

View Menu

Page Zoom

This command is a pixmap zoom that controls the magnification of the drawing
area. Choose View=>Page Zoom to enter adesired zoom factor from0.1t03.0in
the dialog box that appears. For more information, see page 108.

Actual Size

Sets magnification so the actual page sizeisvisiblein the drawing area.

TIP ThePage Zoom feature doesnot allow for changesto the displayed axisrange.
Usethe DataZoom featureif you desireto change and apply anewly zoomed range
to existing(s) graph objects.

TIP If the drawing area does not refresh correctly, click in one or both of the scroll
bars, or select Edit=>Redr aw.
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Data Zoom

This command allows TS-WAVE users to interactively zoom on one or more
parameters, effectively setting the X and Y ranges for the parameters, using the
mouse. For more discussion on this topic, see page 20.

»  For step-by-step instructions, see the tutorial section on page 20.

» For an in depth discussion on all the Data Zoom features, see page 108.

Show Auto Scale

Auto scaling looks at arange and calculates the data for you based on a parameter
of your choosing.

Show Grid Selections

These menu selections add grid squares to the graphs in the drawing area. You can
add or removethegridsat any time. All graphsinthe drawing areaareimmediately
updated with the new grid dimension(s) after you make your choice. The choices
are:

Show CM Grid — One centimeter squares. (Default)

Show Half-CM Grid — One-half centimeter squares.
Show MM Grid — One millimeter squares.

Show No Grid — Do not display agrid in the graph objects.

Print Grid Selections

This command is similar to the Show Grid command; however, Print Grid only
appliesto printed graphs (the screen display is not affected). You can change the
print grid dimensions at any time. The choices are:

Print CM Grid — One centimeter squares. (Default)
Print Half-CM Grid — One-half centimeter squares.
Print MM Grid — One millimeter squares.

Print No Grid — Do not display agrid in the printed graph objects.

CM Grid Color

Brings up the Select CM Grid Color dialog box. Usethisdia og to changethe color
of the CM (one centimeter square) grids. This command changes the color of all
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CM grids currently displayed in the drawing area, the print color, and the default
grid color.
HCM Grid Color

Brings up the Select HCM Grid Color dialog box. Use this dialog to change the
color of theHCM (half centimeter square) grids. This command changes the color
of all HCM grids currently displayed in the drawing area, the print color, and the
default grid color.

MM Grid Color

Bringsup the Select MM Grid Color dialog box. Usethisdialog to changethe color
of the MM (one millimeter square) grids. This command changes the color of all
MM grids currently displayed in the drawing area, the print color, and the default
grid color.

Page Grid

Displays agrid on the entire drawing area.

Page Grid Color

Brings up the Select Page Grid Color dialog box. Use this dialog to change the
color of the page grid.

Select Page Gnd Color |

ak. | Apply | Cancel

Select Calar...

The Select Page Grid Color dialog box

Background Color

Brings up the Select Background Color dialog box. Use this dialog to change the
background color of the drawing area. This command changes the background
color in the current drawing area, the print color, and the default background color.
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Foreground Color

Brings up the Select Page Grid Color dialog box. Use this dialog to change the
foreground color of the drawing area (for displayed and printed versions).
Foreground objects include axes, axis titles, and the information block at the
bottom of the drawing area. This command changes the foreground color of all
graphs currently displayed in the drawing area, the print color, and the default
foreground color.

TIP Make sure the background and foreground colors are not the same.

Show Info

Select this option to display information about the plotted datarunin the lower-left
corner of the drawing area (and on printed copy). Theinformation includesthe start
and stop time of the run, the run number, the path and filename of the datafile, and
the template name.

Auto Redraw

If thisoption is selected, the drawing areais redrawn whenever achange is made.
This feature is disabled when a batch file is opened for creation.

Auto Load

If this option is selected, any new data that is selected is automatically displayed
on the current graph. Otherwise, the graph is not updated when new datais
selected. Thisfeatureis disabled when a batch file is opened for creation.

Create Menu

Graph Object

Lets you add anew graph object to the drawing area. The general procedure for
adding a graph object is described in Creating a Graph on page 9.

Header Object

Lets you add a header object to the drawing area. A header object is simply a box
that contains text pertaining to a graph. The general procedure for adding a header
object is described in Adding a Header on page 12.
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Contour Object

Lets you add a contour object to the drawing area. The general procedure for
adding a contour object is described in Creating a Contour on page 18. For an in-
depth discussion, see Contour Attributes Interface Dialog Box on page 98.

Text Object

Lets you add words or phrases to accentuate important trends and differentiate
features of aplot. The general procedure for adding text to the drawing area
includes these steps:

1. Select Create=>Text Object.
2. Click where you want the text to start.

3. Enter thetext and, optionally, specify text characteristics (font, color, and so on)
in the Text Attributes dialog box.

4. Click OK when you are finished entering the text. You can continue to create
text objects until you make another selection from the Create menu.

Line Object

Letsyou add lines to emphasize a particular value or to visually connect text to
some feature of interest elsewhere in the plot. The genera procedure for adding
lines to the drawing area includes these steps.

1. Select Create=>Line Object.

2. Usethe mouse to draw theline. Do this by pressing the left mouse button and
dragging the pointer. When you release the mouse button, the line is fixed and you
can draw another line if you wish. You can continue to draw lines until you make
another selection from the Create menu.

Box Object

Letsyou add abox to delineate aregion of specia interest. The general procedure
for adding boxes to the drawing areaincludes these steps.

1. Select Create=>Box Object.

2. Use the mouse to draw the box. Do this by pressing the left mouse button and
dragging the pointer. When you release the mouse button, the box is fixed and you
can draw another box if you wish. You can continue to draw boxes until you make
another selection from the Create menu.
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Circle Object

Letsyou add acircleto delineate aregion of special interest. Thegeneral procedure
for adding circles to the drawing area includes these steps.

1. Select Create=>Circle Object.

2. Usethemouse to draw the circle. Do this by pressing the left mouse button and
dragging the pointer. As you drag the pointer, a box-shape indicates the position
and shape that the circle circumscribes. When you rel ease the mouse button, the

circleisfixed, and you can draw another circleif you wish. You can continue to
draw circles until you make another selection from the Create menu.

Create TabData

This command lets you save parameters in atabular datafile, which can be used
for reports or read into TS-WAVE.

» Theprocedurefor creating atabular datafileisdescribed in Creating a Tabular
Data File on page 26.

» Seealso Select Tab Attributes Dial og Box on page 89 and Select Tab Attributes
Advanced Settings Dialog Box on page 91.

View TabData File

Brings up a standard file opening dialog box. Use this dialog to select the tabular
datafile that you wish to open. The file isdisplayed in atext window. For more
information, see Creating a Tabular Data File on page 26.

NOTE Thedefault View TabDatatext window uses proportional fonts, which can
cause some irregularity in the alignment of datain the columns. When you print
your datafile, the columns will be aligned properly. To see properly aligned col-
umnNs oN your screen, you must use a text editor that is set to use a non-
proportionally spaced font. To change the default viewer, seethe README file
under the TS-WAVE resource directory.

Open Pick File

Use this command to place data points at selected time slicesin atabular datafile.
For detailed information on this command, see Creating a Pick File on page 32.
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Close Pick File

Closesthe pick file, and the vertical line used for picking data disappears from the
drawing area.

Open Batch File

Brings up astandard file naming tool. Specify a name and directory for the batch

fileand click OK.

Add Template to Batch

L oadsatemplate and addsit to the batch file. For general information on templ ates,
see Save Template on page 72.

Close Batch File
Saves the batch file and exits the batch file creation mode.

Analyze Menu

NOTE For moreinformation on using the standard functions, see Using Standard
Functions on page 22.

Standard=>Bias

Brings up adiaog that lets you add a bias value to a parameter. The result of the
operation is anew parameter; the original parameter is unchanged. The new
parameter is hamed:

Bias(srcl:ALTB, 5.00000)

where srcl is the name of the sourceid, and ALTB isthe parameter selected from
the  Select Parameter to Bias' interface dialog box, and 5.00000 is the bias value.
After the bias value is added the parameter is placed into the ‘DERIVED’ data
source parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.
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Standard=>Difference

Brings up adiaog box that lets you compute the difference between two selected
parameters. The difference is computed by subtracting the value of the selected
parameter in the right column from the value of the selected parameter in the left
column.

Theresult of the operation isanew parameter; the original parameter isunchanged.
The new parameter is named:

DIFFERENCE(src1:ASPLEU, src2: CTXSBP)

where srcl and src2 are the names of the sourceids, and ASPLEU and CTXPB are
the parameters selected from the ‘ Select Different Parameters’ dialog box.
CTXSBP values are subtracted from ASPLEU values. After the differenceis
computed the parameter is placed into the ‘DERIVED’ data source parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.

Standard=>Differentiate

Brings up adiaog box that lets you compute the derivative of a specified
parameter.

Theresult of the operation isanew parameter; the original parameter isunchanged.
The new parameter is named:

DIFFERENTIATE(srcl:CTXSPS)

where srcl is the name of the sourceid, and CTXSPS isthe parameter selected
from the* Select Parameter to Differentiate’ dialog box. The derivative of CTXSPS
is computed. After the derivative is computed tthe parameter is placed into the
‘DERIVED’ datasource parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.

Standard=>FFT

Brings up the dialog that |ets you return the fast Fourier transform (FFT) for the
input variable. For detailed information on the FFT function, see PV-WAVE User’s
Guide. The new parameter is named:

FFT(srcl:ASPREU)
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where srcl is the name of the sourceid, and ASPREU isthe parameter selected
from the * Select Parameter to FFT’ dialog box. The FFT of ASPREU is computed.
After the FFT iscomputed the parameter isplaced intothe' DERIVED’ datasource
parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.

Standard=>Gain

Brings up adiaog that lets you apply a gain value to a selected parameter. The
result of the operation isanew parameter; the original parameter isunchanged. The
new parameter is named:

GAIN(srcl:ESPLEU, 2.00000)

where srcl isthe name of the sourceid, and ESPLEU is the name of the parameter
selected from the * Select Parameter to Apply Gain to’ dialog box. The ESPLEU
values are multiplied by the gain value 2.00000. After the gain valueis applied the
parameter is placed into the “DERIVED” data source parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.

Standard=>Gauss Fit

Brings up a dialog that lets you fit a Gaussian curve through the data points of the
original parameter. The result of the operation is a new parameter; the original
parameter is unchanged. The new parameter is named:

GAUSSFIT(src1: COLFEU)

where srcl isthe name of the sourceid, and COL FEU isthe name of the parameter
selected from the * Select Parameter to GAUSSFIT' dialog box. The Gaussian
curve of COLFEU is computed. After the Gaussian curve is computed the
parameter is placed into the “DERIVED” data source parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.
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Standard=>Smooth

Brings up adiaog that lets you smooth the data pointsin the original parameter.
Theresult of the operation isanew parameter; the original parameter isunchanged.
The new parameter is named:

SMOOTH(src1: DPL OEU,5.00000)

where srcl isthe name of the sourceid, and DPLOEU isthe name of the parameter
selected from the * Select Parameter to Smooth’ dialog box. The valuesin

DPLOEU are smoothed with aboxcar average of 5.00000. After the data pointsare
smoothed the parameter is placed into the ‘DERIVED’ data source parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.

Standard=>Trim

Brings up adialog that |etsyou create anew parameter whereby theinitial value of
the original parameter is subtracted from each subsequent point in the original
parameter. Theresult of the operation isanew parameter; the original parameter is
unchanged. The new parameter is named:

TRIM(srcL:ALTS)

where srcl is the name of the sourceid, and ALTS is the name of the parameter
selected from the * Select Parameter to Trim' dialog box. Thevaluesin ALTS are
subtracted from theinitial valuein ALTS. After subtraction the parameter is placed
into the ‘DERIVED’ data source parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.

Standard=>WildPoint

Brings up adiaog that lets you create a new parameter by removing data points
that deviate from specified limitsin the original parameter. The result of the
operation is anew parameter; the original parameter is unchanged. The new
parameter is hamed:

WildPoint(src1:BCAS,10.000000,20.000000)

where srcl is the name of the sourceid, and BCAS is the name of the parameter
selected from the * Select Parameter to WildPoint' dialog box. The values between
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10.000000 and 20.000000 are extracted from BCAS. After the extracted vliaues are
removed the parameter is placed into the ‘DERIVED’ data source parameter list.

To access the new parameter, select a graph object, and then double click on the
graph to bring up the Graph Attributes Interface dialog box. Select DERIVED
from the Data Source menu. The new parameter appears in the list of parameters.

Analyze=>User

Use this menu to access user-defined TS-WAVE functions. For information on
creating functions and adding them to this menu, see Adding User-defined
Functions on page 27.

Help Menu

On-line Help
Brings up the on-line version of the TS-WAVE User’s Guide.

Version

Displaysinformation on the current version of TS-WAVE.

User Fcn Help

Displays help on user-created functions. For information on adding functions to
this menu, see Using User Functions on page 24.

About TS-WAVE

Displaysinformation about TS-WAVE.
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Dialog Boxes

Header Attiibutes Interface [ x]
Header Border
& On
O

Label 1 |

Label & |

This section describes the contents of the following dialog boxes:

Header Attributes Interface Dialog Box (on page 87)

Select Tab Attributes Dialog Box (on page 89)

Select Tab Attributes Advanced Settings Dialog Box (on page 91)
Graph Attributes Interface Dialog Box (on page 92)

Contour Attributes Interface Dialog Box (on page 98)

Advanced Label Editing Interface Dialog Box (on page 102)
Select Data Run Dialog Box (on page 104)

Page Setup Dialog Box (on page 106)

Print Setup Dialog Box (on page 106)

Data Zoom Dialog Box (on page 108)

Header Attributes Interface Dialog Box

Usethisdialog to specify labelsfor aheader. Thisdialog also allowsyou to include
calculations in a header using PV -WAVE functions.

Header Label |

Justify:  Left _l| Justify:  Left _l| Justify:  Left _l| Justify:  Left _l|

Justify: Center | Header Spacing:  1/4 | Label Spacing: 124 |
Label 2 | Label 3 | Label 4 |

Label & | Label 7 | Label & |

Justify:  Left = Justify:  Left = Justify:  Left = Justify:  Left _II
Ok | Apply | Cancel |
The Header Attributes Interface dialog box
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Header Labd — Usethisfield to enter the text you wish to appear in the main
header, or title, on your drawing area. Click the Header L abel button to bring up
adiaog that lets you modify the appearance of the text (font, text size, text
position, and so on). You can embed PV-WAV E functions in label s—see the note
at the end of this section.

Header Bor der — L etsyou specify whether or not the header has a border around
it.

Justify — Letsyou specify L eft, Center, or Right justification for the header label
within the header box.

Header Spacing — Lets you specify the amount of space (in centimeters) you
wish to surround the header label.

Label Spacing — Letsyou specify the amount of space (in centimeters) you wish
to surround all other labels.

Label 1-8 — Usethisfield to enter additional labelsin these text fields. Click the
Label # button to bring up adialog that lets you modify the appearance of the text
(font, text size, text position, and so on).

OK — Exitsthe dialog box and applies the settings.
Apply — Applies the settings, but does not exit the dialog box.

Cancel — Exits the dialog without making any changes.

NOTE You can embed PV-WAVE functionsin TS-WAVE labels. The functions
can perform any valid operation on any TS-WAV E parameter.

For example, you could embed afunction in the header that computes the average
reading in the ALTB parameter. Whenever anew data run or fileisloaded, the
embedded function is executed, and the new result is displayed.

The syntax for embedding afunction in alabel is as follows:
text %% FUNC(srcid: PARAM): (FORMAT) %%

where:

e text — Any text you wish to enter.

«  FUNC — A vaid PV-WAVE function (such as AVG)

e srcid— A vaild TS-WAVE data source id.

PARAM — A vaid TS-WAVE parameter.

»  FORMAT — A FORTRAN format code (such as F8.1)
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Example: The ALTB average is: %%AVG(SICid:ALTB): (F8.3)%%

Select Tab Attributes Dialog Box

Use this dialog box to select which parameters to write into atabular datafile. In
addition, this dialog lets you specify datatitles, names of constants, summary
information, and data formats.

Select Tab Attributes [ %]
Data Source:  srcl =

Mremonics:

ACCG

ESPLEU
ETPL

| |Units:

[

|

Fomat T
Tite T
I

Corstant

Long Name: |

Summary Information Guality Status Indicator Alam Status Indicator Walue Type

||7 Min [ Max @ Avg &on OO & On OO [ Raw [ EL Advanced.

=l

¥ Sort Parameter List

oK | Save Template | Open Template Cancel

The Select Tab Attributes dialog box

Parm — Usethistext field to locate a specific parameter in the parameter list.
Simply type the name of the parameter you wish to locate and press <Return>. If
the parameter name you entered isavalid name it is highlighted in the parameter
list. Names are case sensitive. If the parameter is not in the list, a message box

appears.

Parameter List — Double click on one or more parameter names to select them
for output to the tabular data file. When you double click a parameter, its name
appears in the Parameter sfield, and its format code appears in the Format field.

Parameters — Thelist of parametersthat are to be written to the tabular datafile.
To add a parameter to thisfield, double click its name in the scrolling parameter
list, or typeit directly. If you type the parameter names, be sure to separate them
with a space. The names are case sensitive.
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Units — Usethistext field to enter the units for each parameter, separated by
spaces. Each separate unit notation appears above its corresponding column of data
in the tabular file.

Format — Use thistext field to modify the format code for each parameter listed
in the tabular file. By default, the code F10.1 is used. Separate each format code
with aspace. The default may be modified in TS-WAVE, for more details refer to
the README file under the TS-WAV E resource directory.

NOTE You must use standard FORTRAN format codesin thisfield. For detailed
information on FORTRAN format codes, see the PV-WAVE Programmer’s Guide.

Title 1-6 — Use these text fields to add titles to the file header.
Constant 1-7 — Use these text fields to add constant values to the file header.

Long Name — Use this text field to enter names for the parameters appearing in
the tabular datafile. Names must be separated by a space; therefore, you must use
underscores to string multiple words together.

For example: Boom mach altitude

NOTE Withaformat code of 10.1, along nameistruncated after 10 characters. If
you want along name to have more than 10 characters, you must modify the code
in the Format field.

Summary I nformation — Lets you select the type of summary information you
wish to print for each column of tabular data. For each column, you can print any
combination of the minimum, maximum, and average values.

Event Check — Turns the event checking mechanism on or off.

Event checking lets you write data to the tabular file only when a specified event
is active. For example, if the parameter specified in the Event Check Parameter
field records the state “wheels down”, then data is only written to the tabular file
when this event state istrue, or active.

Event Check Parameter — Usethisfield to enter the name of the event parameter
that you wish to check. The name you enter is case sensitive. If Event Check is
turned on, data is written to the tabular file whenever this event parameter’s state
is true, or active.

Advanced — Brings up the Select Tab Attributes Advanced Settings dialog box.
See Select Tab Attributes Advanced Settings Dialog Box on page 91.
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OK — Writes the selected parametersto the tabular data file and exits the dialog

box.

SAVE TEMPLATE — Brings up a standard file selection tool that |ets you save
atabular file template. Thistemplate saves you the effort required to fill out the
Select Tab Attributes dialog box in the future. For example, if you create atabular
datafile that consists of 50 out of 200 parameters from a particular run, you can
easily save the same parameters from another file if you create atabular file
template. To use atemplate, you must open it (click OPEN TEMPLATE). When
the template opens, the Select Tab Attributes dialog is automatically filled in with

the appropriate parameters, titles, and other settings.

OPEN TEMPLATE — Brings up afile opening tool that lets you open a

previoudy saved tabular datatemplate file.
CANCEL — Exitsthe dialog box without taking any action.

Select Tab Attributes Advanced Settings Dialog Box

Usethisdiaog to specify additional tab file options.

Select Tab Attributes Advanced 5... [E4 |

Fage Header Optionz

{+ Repeating Header
" Single Header

= Mo Header

Cutput Settings

[T Sitgle Thme Srray
Time Inkereal in secundsl 5

Event Check Output [&l, First, or Asva)

i Al " First 0 dwg

Ok | CAMCEL |

The Select Tab Attributes Advanced Settings dialog box

Page Header Options — Select one of the three options from this checkbox:
Repeating Header, Single Header, or No Header. The default is Repeating
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Header, in which a header appears at the top of every page of atabular datafile.
The Single Header option specifies that the header only appears at the top of the
first page. The No Header option specifiesthat no header information iswritten to
the tabular datafile. Only the times and columns of data are written to the file.

CAUTION If you select the No Header option, TS-WAVE can not read thefile as
atabular datafile. A tabular datafile without header information is considered a
simple ASCI|I file. You can, however, read the data file back into TS-WAVE by
using the ASCII Previewer. Also, tabular fileswithout aheader are easily imported
into software packages as ASCI| or CSV files.

Output Settings— The default output setting isto write parametersto individual
time arrays. A Single Time Array uses only one time array in the tab output.

Timelnterval in Seconds — If aSingle Time Array is selected, Time Intervals
can be set to specify the Interval to create the single Time Array.

Event Check Output (All, First, or Avg.) — All (the default) gives all points of
parameter selected when event parameter is active. First gives you the first point
of the parameter selected when event becomes active. Avg. gives you the average
of points for each parameter when the event was active.

OK — Apply the settings and exit the dialog box (and return to the Select Tab
Attributes dial og box).

CANCEL — Exitsthe dialog box without taking any action (and returns to the
Select Tab Attributes dialog box).

Graph Attributes Interface Dialog Box

Usethisdialog to specify the parameters to plot, axes ranges, line characteristics,
labels, and other plot attributes.
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Graph Attributes Interface
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The Graph Attributes Interface dialog box

Select XY Axis— Allows user to select, add, and delete XY axis. The textbox
label displays the currently selected XY axis. The ‘+" symbol adds an axis, while
the ‘-’ symbol deletes an axis.

NOTE Changes are applied to the currently selected XY axis.

Data Source — Usethisdrop-down menu to select from alist of Data Source IDs.

The Paramter list is updated to reflect the avail able parameters for the sourceid in
which you selected.

Parameter — Usethetext field to locate a specific parameter in the parameter list.
Simply type the name of the parameter you wish to locate and press <Return>. If
the parameter name you entered isavalid name (if it isin the parameter list), it is
highlighted in the parameter list. Names are case sensitive. If the parameter is not
in the list, a message box appears.
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Parameter Info — Double click on a parameter in the Parameterlist to bring up
the Parameter Info window. This window displays general and simple statistical
information about the currently selected parameter. If a parameter is not selected,
clicking on the Parameter I nfo button will have no effect.

Parameter List — Click on a parameter name to select it for plotting on the
currently selected y-axis. When you click a parameter, its name appearsin the
Label 1field.

Sort Parameter List — This check box determines if the parameters within the
datafile are sorted in an alphabetically ascending order for the Parameter List.
The default isto sort the parameter names. If you wish to display the list of
parameters as they actually appear in the datafile, click on this box.

NOTE the Data Type option is displayed only for certain type of datafiles. This
is site and data file specific. Depending on your type of data, this option may not
be an active part of the Graph Attributes Interface.

Y-Axis Configuration

The following functions are grouped in the upper section of the dialog box. These
functions are mainly used to configure the appearance of y-axis and plot lines.

Axis Offset — Thistext field specifiesthe offset in centimetersfor the current axis
from the edge of the plot or the previousaxislocation. If you arein Auto Axismode
(the default), the Axis Offset is based on the width of the axis Format statement.

Hide Axis — Allows a user to disable the drawing of the current axis. Other
defined axis attributes (line color, symbol type, etc.) are applied to the parameter
associated with the hidden axis. The axisitself is not displayed.

Sort Axis— This option forces the data associated with the current axisto be
sorted in ascending order prior to being displayed. Thisis the default behavior for
TS-WAVE.

Format — Use thistext field to modify the format code for the tick mark values
on the y-axis of the currently selected graph. By default, the code F8.1 is used.

NOTE You must use standard FORTRAN format codesin thisfield. For detailed
information on FORTRAN format codes, see the PV-WAVE Programmer’s Guide.

Align Axis — Positions the currently selected axis on the left or the right side of
the graph.
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Y-Axis Scaling — Select Autoto use the axisrange stored in the parameter; select
Manual to specify the axisrangeyoursdlf. If you select M anual, the From and To
text fields become editable.

From — Letsyou specify theinitial value on the y-axis. Thisfield is only active
when M anual is selected in the Y-axis Scaling button box.

To — Letsyou specify the end value on the y-axis. Thisfield is only active when
Manual is selected in the Y-axis Scaling button box.

CurveFit — Letsyou select acurvefitting algorithmto apply to the plotted points.
Choices are:
* None — Do not use any curve fitting. (Default)

e User Equation — If this method is selected, you can enter an equation in the
y= field immediately below this menu.

» Poly Fit — Produces an n-degree polynomial curve through the set of data
points using the least-squares method. Select the degree of the polynomial to
be fitted to the data with the Degr ees option menu. For more information on
the Poly Fit algorithm, refer to the POLY _FIT function in the PV-WAVE
Reference.

» Poaly FitN — Fits an n-variate polynomial to some n-dimensional data points
using theleast-squares method. Select the degree of the polynomial to befitted
to the data with the Degr ees option menu. For more information on the Poly
FitN algorithm, refer to the PV-WAVE Users' Library routine POLY FITN.

e Poaly FitW — This algorithm issimilar to the Poly Fit algorithm, except that it
permits the weighting of data points. Select the degree of the polynomial to be
fitted to the data with the Degrees option menu. For more information on the
Poly FitW algorithm, refer to the POLY FITW function in the PV-WAVE
Reference.

»  Spline— Performs a cubic spline interpol ation of the parameter’s data points.
For more information on the Spline algorithm, refer to the SPLINE functionin
the PV-WAVE Reference.

Tension — Letsyou enter the amount of tension to be put on the spline curve. This
value control s the smoothness of thefitted curve. Thistext field is active when the
Spline function is selected.

Degrees— Letsyou pick the degree of the polynomial to befitted to thedata. This
menu is active when the Poly Fit functions are sel ected.

y = — Enter any PV-WAVE expression in thisfield. For example, y=sin (x) isa
valid user equation. Thistext field is active when User Equation is selected from
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the Curve Fit menu. Note that when you select an algorithm from the Curve Fit
menu, its equation is placed in this text field.

Line Color — Letsyou pick aline color for the current y-axis variable plot.

LineWidth — Letsyou specify the thickness of plot lines. Widthsinclude: Single,
Double, and Triple.

Line Style— Letsyou specify the style of plot lines. Stylesinclude: None, Solid,
Short Dashes, L ong Dashes, L ong-short Dashes, and L ong-shor t-short Dashes.

Symbol Color — Lets you pick acolor for plot symbols.
Symbol Size — Lets you pick a size for the plot symbols.

Symbol Type — Lets you pick a symbol type for the current y-axis variable plot.
Typesinclude: None, Plus (+), Asterisk (*), Period (.), Diamond, Triangle,
Square, X, and User Defined.

NOTE If you wishto add user-defined symbolsto the Symbol Type menu, please
contact Visual Numerics Customer Support for more information.

Symbol Density — Thistext field allows auser to specify apercentage that defines
how often symbols are drawn on adataline. An entry of 50 implies asymbol is
placed at every other datavalue location. An entry of 33 places a symbol at every
third data value location. If the entry is 100, every actual datavalue location is
indicated with a symbol.

Label Text Fields

These text fields appear at the bottom of the dialog box. They are mainly used to
add text labels to the y-axes and to modify the appearance of the text (fonts, text
color, text size, and so on).

Label 1 — Click the Label 1 button to bring up the Advanced Label Editing
Interface dialog box. This dialog lets you customize the appearance of the text
entered in the adjacent field. You can set the font (normal, italic, bold, bold italic,
Greek, and math), character position normal (normal, superscript, subscript), print
size (1 isthe default, 2 is twice as big, and so on), orientation (90 degreesisthe
default). For more discussion on the Advanced Label Editing Interface, see

page 102.

NOTE The text formatting commands that are inserted into the label in the
Advanced Label Editing Interface dialog correspond to the text formatting com-
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mands used in PV-WAVE. For detailed information on PV-WAV E text formatting
commands, see the PV-WAVE User’s Guide.

Label 2 — Click the Label 2 button to bring up the Advanced Label Editing
Interface dialog box, described previously.

The selected parameter name is automatically copied into the Label 1 text field
(however, you can change this name if you wish). In other words, the parameter
nameis normally thefirst label to appear on the y-axis.

X-Axis Configuration

The following functions are available when you click on the X Axistab at the far
top right of the Graph Attributes Interface dialog box. If the behavior or options
differ from the Y Axis options, they are explained in this section.

Select XY Axis— Allows user to select, add, and delete XY axis. The textbox
label displays the currently selected XY axis. The ‘+" symbol adds an axis, while
the ‘-’ symbol deletes an axis.

NOTE Changes are applied to the currently selected XY axis.

Data Sour ce— Usethis drop-down menu to select from alist of Data SourceIDs..
The Paramter list is updated to reflect the avail able parameters for the sourceid in
which you selected.

Time Series Plot — This check box determines if TS-WAV E parameters are
displayedinaTime Seriesmode or an X-Y mode. Thedefault is Time SeriesM ode.
Click on thisbox if you want to operate in X-Y mode. Whilein X-Y mode, the
Parameter List becomes active and enabl es the specification of any parameter list
to be used asthe X Axisvalues.

X-Axis Scaling — Select Auto to scale the x-axis to the range of values stored in
the parameter; select M anual to specify the axis range yourself. If you select
M anual, the From and To text fields become editable.

From — Letsyou specify theinitial value on the x-axis. Thisfieldisonly activeif
Manual is selected in the X-axis Scaling button box.

To — Letsyou specify the end value on the x-axis. Thisfield is only active if
Manual is selected in the X-axis Scaling button box.

Format — Use thistext field to modify the format code for the tick mark values
on the x-axis of the currently selected graph. By default, the code F5.1 is used.
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NOTE You must use standard FORTRAN format codesin thisfield. For detailed
information on FORTRAN format codes, see the PV-WAVE Programmer’s Guide.

Start Time and Stop Time — Depending on the specific dataformat used with
TS-WAVE, either the From, To and Format fields or the Start Time, Stop Time
fiedlds are active. Similar to the From and To definitions, the Start and Stop fields
allow the control of the X-Axis range while in Manua mode for X-Y plotting.

Units — Letsyou choose minutes or seconds as the unit spacing along the x-axis.
Thisis asite-specific option based on the data to be displayed.

X-Axis Labes— TS-WAVE alowsthe display of two text labels on the X-axis.
Thelabels are referred to as Label 1 and Label 2.

Labd 1 — If the Time Series Plot check box is selected, the default for Label 1is
Time. If in X-Y mode, the default is the current selected parameter. You may
change thetext in thisfield if you like.

Label 2 — Thereisno default for the Label 2 text field. Enter any text to be
displayed as the second X-axis label.

Show L egends — If you wish to display linelegends, select On. Line legends
appear abovethe graph object. Linelegendsidentify thetype of line (solid, dashed,
and so on) and type of plotting symbol associated with a particular variable.

Hide X-Axis— If you do not wish to display the x-axis on the graph, select Off.

Sort X Data— This check box specifiesif the selected X dataisto be sorted prior
to display of the data on the selected graph object. The default isto sort the X data
in ascending numerical order.

OK — Plots the specified parameter and exits the dialog box.
Apply — Plots the specified parameter, but does not exit the dialog box.

Cancel — Exits the dialog box without taking any action.

Contour Attributes Interface Dialog Box

Usethis dialog to specify the parametersto plot, axes ranges, method options, line
characteristics, labels, and many more plot attributes.
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The Contour Attributes Interface dialog box

Contour creates a contour plot using TS-WAV E data stored in three one-
dimensional arrays. Each of the X, Y, and Z tabs must be assigned parameters
before selecting OK or Apply. Each of the data sets must be of identical size and
contain three or more data points.

Z Data, X Axis, and Y Axis Tabs

Z Data Tab — The Z Data parameter is the array of values that will make up a
contour surface. Select a parameter or typein the name of an existing parameter to
assign Z data.

X AxisTab — The X Axisparameter isthe array of valuesthat will be used to plot
the X coordinates for the contour surface. Select a parameter or type in the name
of an existing parameter to assign the X data.
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Y AxisTab — TheY Axis parameter isthe array of valuesthat will be used to plot
the Y coordinates for the contour surface.Select aparameter or type in the name of
an existing parameter to assign the Y data.

Z Data Attributes Dialog
Method Options

Contour can draw contours using one of two different methods: Cell or Follow.
Although these two methods both draw correct contour maps, differences in their
algorithms can cause small differencesin the resulting plot.

Cdl Method — The cell-drawing method examines each array cell and draws all
contours emanating from that cell before proceeding to the next cell. This method
is efficient in terms of computer resources but does not allow contour labeling.

Follow M ethod — The line-following method searches for each contour line and
then followsthelineuntil it reaches aboundary or closes. This method gives better
looking results, especially with non-solid linestyles, and allows contour |abeling,
but requires more computer time.

Contour Plot Attributes Options
Fill — Fill the contours with colors defined in the Leve Attributes dialog.

NOTE TheFill attribute is available only for the Follow method.

Spline — Specifies that contour paths are to be interpolated using cubic splines.
The appearance of contour plots of arrayswith low resolution may be improved by
using spline interpolation. In rare cases, contour lines that are close together may
cross because of interpolation. Splines are especially useful with small data sets
(lessthan 15 array dimensions). With larger data sets the smoothing is not as
noticeable, and the expense of splinesincreases rapidly with the number of data
points.

The Spline value specifies the length of each interpolated line segment in
normalized coordinates. The default value is 0.005. Smaller values for this
parameter yield smoother lines, up to the resolution of the output device, at the
expense of more computations.

NOTE The Spline attribute is available only for the Follow method.

Annotation Font Size — Setsthe overall character size for contour annotation.
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NOTE Thisattribute is available only for the Follow method.

Annotation Font Thickness — Sets the thickness of characters drawn.

NOTE Thisattribute is available only for the Follow method.

Data Attributes Button — Brings up the Data Attributes dialog box.

Data AttributesDialog — Itisrecommended that, before adjusting any of thedata
attributes, you generate an initial plot using the defaultsto give you agood starting
point.

The attributesin this dialog will be applied to the original datato aid in the
reduction of computer time required to generate contour plots.

Weight Order — A scalar specifying the order of the weighting function. The
dependent variable at a point is computed as a weighted average of the variable
over al neighborhood data points. The weighting function is 1/e*w where e is the
Euclidean distance between the grid point and the data point and w is the Weight
Order of the function. This value should be O<=weight<=5. Thedefault valueis 2.

Neighborhood Size— A scalar between 0 and 1 specifying neighborhood size. A
value of one gives amaximal neighborhood which includes all data points, while
lower values yield smaller neighborhoods. This value should be
O<=neighborhood<=1. The default value is 1.

X and Y Grid Sizes— Final resampled dimensions of regridded data. The higher
the grid dimensions, the more computing timeisrequired. The values entered here
should be O<=gridsize<=1000.

ResampleData Factor — Thevalue of thisslider rangesfrom 1 to zdatasize/3. By
default, if at least one plot has not been generated, the factor will range from 1 to
500. Use this valueto reduce thetotal size of your dataset for quicker plotting. The
value entered here will be the factor by which the total number of datapoints will
be resampled before plotting. For example, if you enter 2, your dataset will be
resampled to half its original size.

Level Settings

Number of Contour L evels— The number of equally-spaced contour levels that
are produced. The maximum allowed is 150.

Default L evel Values— Calculate default contour level values. These values can
be viewed in the Level Attributes dialog by first generating a plot using Default
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Level Va ues, then selecting Custom Level Valuesand clicking the Level Attributes
button.

Custom L evel Values— Assigns custom level valuesfor each contour. Values can
be assigned by clicking on the Level Attributes button.

Level Attributes Button — Brings up the Level Attributes dialog box.

Level Attributes Dialog

Contour #— Theattributes at theleft will be applied to the contour selected in the
Contour # column. The number of levels that appear in thislist are defined by the
Number of Contour Levelsfield in the Contour Attributes Interface dialog.

Default Annotation — Label the selected contour with its Z value.
No Annotation — Do not label the selected contour.

Use Special Annotation — Label the selected contour using the string defined in
the Special Annotation field.

Special Annotation — The string entered in this field will be used to label the
selected contour when Use Special Annotation is sel ected.

Custom Leve Value — Specifies the contour level assigned to the selected
contour. Thisfield is available when Custom Level Valuesis selected in the
Contour Attributes Interface dialog box.

Line Style — Specifies the line style to use for the selected contour.

Line/Fill Color — Defines the color used to draw the selected contour, or the fill
color for filled contours. To select acolor, either click on acolor, or type in the
color index, from 0-19, and press Enter.

Line Thickness — Specifies the thickness of lines used to draw the selected
contour level.

Advanced Label Editing Interface Dialog Box
Use this dialog box to modify the appearance of the text in alabel.

TIP Thefunctionsinthisdialoginsert PV-WAV E text formatting commands into
the label string (for example, !8 for italic text). These text formatting commands
are explained in the PV-WAVE User’s Guide.
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NOTE A formatting command (such as!8 for Italic) must precede thetext it is
supposed to change. Therefore, we recommend that you first select afont or posi-
tion, and then enter the text.

Advanced Label Editing Interface

Faite | Maie] _|| Position:  Mormal —||

Frint Size: |1 m Orientation (Deg): I 900000

Curent Label: [coLFEL

ak. Apply Cancel Help

The Advanced Label Editing Interface dialog box

Font — Letsyou select the font.
Position — Lets you select the position of the text.

Current Label — Thistext field reflectsthe current label string. You can enter text
and formatting commands directly in thisfield if you wish.

Weight — Lets you select the weight of the text.

Print Size— Lets you select the size of thetext when printed. Thisis arelative
size, where avalue of 2 istwiceas hig as 1.

Orientation — Letsyou enter the number of degreesto rotate the text, where O is
horizontal.

Justify — Letsyou select L eft, Center, or Right justification.
OK — Applies the text changes, and exits the dialog box.
Apply — Applies the text changes, but does not exit the dialog box.

Cancel — Exits the dialog box without taking any action.
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Select Data Run Dialog Box

Use this dialog to specify which run number to plot and the desampling rate.

NOTE LDF only - your site may be different based on your actual datafileformat
and contents of the datafile.

Select Data Run: E2

Select Rum:

M anual

D ata Sampling

Desample Data: 1
4 »

Sample Rate: 0.100
Samplez per Second; 10,000

—

Mumber of Records: 638
Mumber Channels B3

Start Time: IE HIF 41996 Iﬁ Iﬁ |33.238

Stop Time: J05 | 217 2 f1336 | Jos ] o]0 i ass

D ata File: C:WWMIs wavehdatahdata ldf
Size: 4.4 MB

Start Time: 05/17/1996 08:31:09.855
Stop Time: 05/17/1996 08:44:26.506

ak. | Cancel |

The Select Data Run dialog box

Select Run — Click on therun number that you wish to examine from the datafile.
Click Manual to examine al of the data. (If you are using this dialog to create a
batch file or to create a multi-run tab file, you can select multiple runs.)

Start Time — Displaysthe start time-stamp for the selected run. You can edit this
field when Manual is selected. This provides a way to subset your data. For
instance, you can examine a 3.25 minute segment of the entire flight by specifying
exact start and stop times.

Stop Time — Displays the stop time-stamp for the selected run. Aswith Run
Start, you can edit this field when Manual is selected.
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DeSample Data — Letsyou specify theinterval at which to read parameters from
the datafile. A desampling rate of 1 reads all parameters, a desampling rate of 2
reads every second parameter, and so on.

Sample Rate — (non-editable) Reports the frequency at which the data was
collected.

Samples per Seconds — (non-editable) Reports the number of seconds.

Number of Records — (non-editable) Reports how many records are to be
displayed given the current run or how many records areto be displayed given the
specified start and stop times if in Manual mode.

Number of Channels — (non-editable) Reports the number of parameters that
were collected in the run, or the number of parametersif thefileisin Manua mode.

Data File — (non-editable) Displays the full pathname of the currently selected
datafile.

Size — (non-editable) Displays the size of the currently selected datafile.
Start Time — (non-editable) Displays the start time of the entire file.
Stop Time— (non-editable) Displays the stop time of the entirefile.

OK — Loads the selected run and exit the dialog box.

Apply — Loads the sdlected run, but do not exit the dialog box.

Cancel — Exits the dialog box without taking any action.
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Page Setup Dialog Box

Use this dialog to change the orientation and size of the drawing area.

Poge Setwp |
Orientation:
" Landscape * Paortrait
FPage Size:

Legal

Tabloid

A0

Al

fel

A3

Ad

A5
I I

]S | Cancel |

The Page Setup dialog box

Portrait — If this option is selected, the drawing areais displayed in portrait
orientation, with the x-axis along the short dimension of the page.

Landscape — If thisoption is selected, the drawing areaisdisplayed in landscape
orientation, with the x-axis along the long dimension of the page.

Page Size — Selectsthe output paper size from thelist. Letter is8.5 by 11 inches.
Legal is8.5by 14 inches. Tabloid is 11 by 17 inches. The A and B sizes adhere to
their respective international paper sizes.

OK — Applies the changes and exit the dialog box.
Cancel — Exits the dialog box without applying any changes.

Printer Setup Dialog Box
This dialog lets you specify a printer or type of fileto print to.
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The Printer Setup dialog box

Options — Brings up adialog box that |ets you specify options for the currently
selected Printer Type. For detailed information about the options for each device,
refer to Appendix B, Output Devices and Window Systems, in the PV-WAVE
Reference.

Queue Name — Enter the name of the printer in thistext field. The default printer
nameis specified in theresourcefile tswave print.ads. For moreinformation
on this resource file, see Resource Files on page 111.

Printer Driver — Selects the type of printer or print file that you wish to use.
Choose the Options function to specify additional settings for a device or file.
Choices are:

»  PostScript — Sends output to a PostScript file.

» Windows MetaFile — Saves graphics in ametafile. Select Print to file and
specify a name for the metafile. A metafile is a standard Enhanced Metafile
format that allows filesto be used in other applications that support metafiles,
such as Microsoft Word and Microsoft Excel.

» CG Metafile— Sends output to aComputer Graphics Metafile device. If Print
tofileisselected, the plot issaved in a CGM file.

» HPPCL — Sendsoutput to aPrinter Control Language device. If Print tofile
is selected, the plot is saved in a PCL file.

« HP GL — Sends graphicsto an HPGL device. If Print to fileis selected, the
plotissaved in an HPGL file.
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Print to file — Select this checkbox if you wish send the print job to afile instead
of a printer. The saved file can be printed on an appropriate device, but cannot be
read back into an TS-WAVE session. You can enter asimple filename (in which
case thefileis saved in the current working directory) or a complete pathnamein
the text field.

Browse — Brings up a standard file saving tool that |ets you enter afilename and
choose a directory in which to save the print file.

OK — Setsthe printer and exits the dialog box.
Print — Sends the graphics to the specified print device or file.

Cancel — Exits the dialog box without taking any action.

Data Zoom Dialog Box
Data Zoom feature lets you see plotted data up close.

Opening the Data Zoom Window

To open the data zoom dial og, select one or more graph objects displaying at |east
one parameter. Then select the View=>Data Zoom menu item. To see the Data
Zoom dialog box, turn to page 21.

Thefollowing criteria must be met in order to use the data zoom dial og:
» There must be at least one graph object selected.
» The selected graph object(s) must be displaying at |east one parameter.

» If more than one graph object is selected, all graphs must have the same X
range. You can use the Edit=>Align Graph menu item to ensure all graph
objects have the same X range.

« All graph objects must be Time-History plots. Data Zoom is not available for
X-Y plots.

NOTE Parameters may be displayed using any Y range. Each will be displayed
and scaled within its own range.
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Data Zoom

Apply |Undo J Feszet l Cancel

The Data Zoom dialog box

When the Data Zoom window opens, the parameter(s) appear plotted on asingle
set of axes. If more than one graph object was selected, there will be no labels on
the Y axissincethe axisrepresents more than one scale. If the parameter was given
amanual range or it had been previousy zoomed, thisrange is used in the data
zoom window.

Parameters are displayed with the same line color and characteristics as in the
origina graph object.

TIP To reset the original range for all selected graph objects, use the View=>Set
Auto Scale menu item. If you want to reset the original range on a single zoomed
graph object, double click on the graph object to bring up the Graph Attributes dia-
log and set Y Axis Scaling to “Auto.”
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Mouse Oper ations

Clicking and dragging the left mouse button in the Data Zoom Window causes a
rubber band box to be drawn. When the mouse button is released, the data is
zoomed to the range defined by the rubber band box. The data can be further
zoomed by repeating the above procedure.

Keyboard Operations

Once the data has been zoomed, the following keys are active:

Left/Right Arrow — Pansthe plot to the left or right.

Up/Down Arrow — Pansthe plot up or down.

Home — Moves directly to the beginning of the original range.

End — Moves directly to the end of the original range.

Thefollowing modifier keys affect the amount by which the Up/Down/L eft/Right
keys pan within the range:

Shift — Allowsthe plot to be panned at an increased rate. Use thisto pan to a new
region of interest in plot.

Ctrl — Allowsthe plot to be panned at a decreased rate. Use this to fine tune the
displayed range.
Dialog Buttons

OK — Applies the zoomed range(s) to the selected graph object(s) and dismisses
the dialog.

Apply — Applies the zoomed range(s) to the selected graph object(s) without
dismissing the diaog.

Undo — Revertsto the previous zoomed range(s) or the original range(s) if it was
the first zoom.

Reset — Revertsto the original zoomed range(s), regardless of how many zooms/
applies have been performed.

Cancel — Exits the dialog without saving the current scales. If an Apply has
already been done, it will NOT undo these changes.
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Miscellaneous Topics
This section discusses the ASCII PREVIEWER and resource files.

ASCII PREVIEWER

The ASCII PREVIEWER is atool for interactively providing information about
the organization of an external ASCII datafile. Use thistool to view afile's
contents and select which parts of the file are to beread in as TS-WAVE
parameters.

TIP The ASCIlI PREVIEWER is designed to work with ASCII filesthat have a
record separator, such as a carriage return/line feed or newline, at the end of each
line. Furthermore, the ASCII PREVIEWER can only be used to read column-
oriented files containing 1D or 2D data.

The ASCII PREVIEWER works like the WzPreview Tool, one of the VDA Tools
found in PV-WAVE. For detailed information on this tool, select Help=>0n
Window from the ASCIl PREVIEWER menu bar.

For more information on how to use the WzPreview Tool, see the PV-WAVE
Tutorial.

Resource Files
Many default settings for TS-WAVE are specified through resource files.
These resource files are located in:

<install dir>\TSWAVE\resource

where <install dirs isthedrive and directory where TS-WAVE is
installed. For example:

C:\applications\TSWAVE\resource

You can modify these resource files using any text editor. You must exit and restart
TS-WAVE for your changes to take effect.

For example, to change the default print, paper size and orientation for the printed
output, open theresource tswave print.ads and change the lines:

Default Printer: HP4MP2

Default PaperSize:Letter
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Default Orientation:Portrait

There are numerous resources associated with TS-WAVE. Each file addresses a
particular section of TS-WAV E functionality. Resource files allow you to
customize the look, language and execution of the overall application.
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TS-WAVE Index
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advanced label editing interface dialog box

102
aligning graphs 25

graphs

aligning 75

analyze menu 82
annotation 80, 96, 102
appearance, of plot 17
ascii previewer 111
auto load (data) 79
auto redraw 79

B

background color 78
batch file
adding 82
closing 82
example 34
opening 82
running on UNIX 37
running on Windows 37
saving 35
bias function 23, 82
box object, creating 80
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CGM output 107

circle object, creating 81
color grid 77, 78

color, background 78
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color, page grid 78
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creating 18

contour attributes interface dialog box 98

contour object 80
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a graph object 79
create menu 79
creating a graph 9, 18
curve fitting
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polynomial 95
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weighted polynomial 95
cutting a graph 10
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data
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zoom 20
data zoom dialog box 108
datahandler 55
datahandler (dh) 55
default printer 111
deleting a graph 10
deleting an object 75
de-sampling rate 9, 105
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dialog boxes 87
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difference function 23, 83
differentiate function 23, 83
display grid 77

drawing area 5

dudnet_usr function 24

E

embedded functions 14, 88
exiting 74

F

FFT function 23
file
data, opening 6
printing to a 108
resource 111
file menu 71
fonts
changing 103
foreground color 79
front, pop objects to 76
function
see also standard functions
functions
embedded 88
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gain function 23, 83, 84
gaussfit function 23
get_parm_stats_usr function 24

page 78
page color 78
grid display 77
grid print 77
grouping objects
objects
grouping 75

H

header
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embedding functions in 14
header attributes interface dialog 87
header creating 79, 80
help menu 86
HPGL output 107

information, show 79

K

keyboard shortcuts 10
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labels 96, 102
landscape page 106
[df file, loading 6

line object, creating 80
load data, automatic 79

graph o loading
aligning 25 ascii data 111
create 79 Idf data 6
creating 9 long name 16
header 12
modifying 17
moving 11 M
removing 10 menus 5
resizing 10 analyze 82
selecting 10 create 79
graph attributes interface dialog box 92 file 71
grid help 86
CM color 77 view 76
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moving a graph 11
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new session, starting 71
n-variate polynomial curve fitting 95
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object
cut 74
cutting 74
delete 75
paste 75
select 74
objects
box 80
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header 79, 80
line 80
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pushing to back 76
redrawing 75
selecting all 75
text 80
open a data file 6
open session 73
open template 73
output, specifying type of 107
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page grid 78
page setup 72
page setup dialog box 106
page size 106
page zoom 76
parameters

graphing 15

list of 16

long name 16
pasting an object 75
PCL output 107
pick file 32

closing 82

opening 81
picking a parameter 15
plot

see also graph
symbols 96
plot attributes
plots
attributes 75
polynomial curve 95
polynomial, n-variate fitting 95
portrait page 106
previewer 111
print grid 77
print setup 74
printer setup dialog box 106
printer, specifying the default 111
printing 73
printing to a file 108
pushing, objects to back 76
PV-WAVE
command window 5
embedded functions 14
exiting command window 5
prompt 4
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range
set x-axis 75
rate, of data sampling 105
redrawing objects 75
redraw, automatic 79
removing a graph 10
resizing a graph 10
resource files 111
rudnet_usr function 24
run number
changing 20
selecting 8, 104
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save
a session 29
a template 26
pick file 32
session 73
template 72
template file 33

scroll bars 5
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select run / time slice / sampling rate dialog box

104
select tab attributes advanced settings dialog

box 91
select tab attributes dialog box 89
selecting a graph 10
selecting all objects 75
selecting an object 74
session

open 73
session, save 73
session, saving a 29
session, starting new 71
set x-axis range 75
setup, page 72
shortcuts, keyboard 10
show info 79
smooth function 23, 84, 85
spline curve fitting 95
standard functions

bias 23

difference 23

differentiate 23

FFT 23

gain 23

gaussfit 23

smooth 23

trim 23

using 22, 24

wildpoint 23
starting TS-WAVE 4
stopping TS-WAVE 4
subsetting data 104
support, technical viii
symbols, plot 96
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tabdata

see tabular data file
tabular data file

creating 26, 81

pick file 32, 81

picking parameters for 28

viewing 81
technical support Viii
template

file, using 33

for tabdata 29

open 73
save 72
saving tabdata 29
tension, of curve fitting algorithm 95
text 96, 102
text object, creating 80
Time History Module
introduction 3
starting 4
stopping 4
trim function 23, 85

U

ungrouping objects 76

user function 39

user functions
dudnet_usr 24
gt_parm_stats_usr 24
rudnet_usr 24

V

view menu 76

W

wildpoint function 23, 85, 86
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XY Module
loading data 31
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zooming in on data 20, 77
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	Step 5 Click on run number 3 to select it.
	Step 6 Select a Desampling data rate of 60 by either moving the slider or entering 60 and pressin...
	Step 7 Click OK to process and retrieve the information that you entered.

	Creating a Graph
	Step 1 Select Create=>Graph Object.
	Step 2 Position the mouse pointer in the drawing area where you want the upper left-hand corner o...

	Selecting, Resizing, and Removing a Graph
	Step 1 Select Edit=>Object Select. This command allows you to select a graph object.
	Step 2 Click anywhere in the graph.
	Step 3 Resize the graph. Move the pointer over one of the handles, hold down the left mouse butto...
	Step 4 Select Edit=>Cut. The graph disappears from the drawing area. Actually, the Cut function p...
	Step 5 Select Edit=>Paste (or use the shortcut: Ctrl-V) to paste the graph back in the drawing area.

	Moving a Graph
	Creating Another Graph
	Figure�1�5 Two graph objects were added to the drawing area.

	Adding a Header
	Step 1 Select Create=>Header Object.
	Step 2 In the same manner as you created the graph objects, use the mouse to create a header box ...
	Step 3 Select Edit=>Object Select.
	Step 4 Double click anywhere inside the header box to bring up the Header Attributes Interface di...
	Figure�1�6 The Header Attributes Interface dialog box.

	Step 5 In the Header Label field, enter TS�WAVE Tutorial.
	Step 6 Select Center from the Justify menu just below the Header Label text field.
	Step 7 Click the Header Label button to bring up the Advanced Label Editing Interface dialog box....
	Step 8 In the Label 1 text field, enter the following text:
	Step 9 Click OK in the Header Attributes Interface dialog box.
	Figure�1�7 The drawing area contains two graphs and a header.


	Graphing Data Parameters
	Step 1 Select Edit=>Object Select.
	Step 2 Double click inside the top graph object. The Graph Attributes Interface dialog box appear...
	Figure�1�8 The Graph Attributes Interface dialog box.

	Step 3 In the list of parameters, locate the COLFEU parameter and click on it. Notice the paramet...
	Step 4 In the Label 2 text field, enter Elevator Force. This is the long name for the COLFEU para...
	Step 5 Near the top left of this interface, locate the small square button that has a ‘+’ (plus s...
	Step 6 Find the parameter ESPLEU and click on it.
	Step 7 In the Label 2 text field, enter Elevator Position. This is the long name for the ESPLEU p...
	Step 8 Click OK. The dialog closes, and both parameters are plotted in the graph.
	Step 9 Following the same procedure as for the first graph, add the ALTB parameter to the lower g...

	Modifying the Plot’s Appearance
	Step 1 If the Object Selection mode is not active, select Edit=>Object Select. (If it is active, ...
	Step 2 Double click on the top graph. The Graph Attributes Interface dialog box appears.
	Step 3 Select AxisXY_0 in the “Select XY Axis” list. This makes the first plotted parameter, COLF...
	Step 4 Using the option menus provided (toward the upper right of the dialog box), change the Lin...
	Step 5 Click OK, and notice how the graph has changed to reflect the new settings.

	Creating a Contour
	Step 1 Select Create=>Contour Object.
	Step 2 Position the mouse pointer in the drawing area where you want the upper left-hand corner o...
	Step 3 Select Edit=>Object Select.
	Step 4 Double click anywhere inside the contour object box to bring up the Contour Attributes Int...
	Figure�1�9 The Contour Attributes Interface dialog box (for more information, see Contour Attribu...

	Step 5 Let’s assign a parameter to the X, Y and Z axes. Select the X Axis tab and then choose COL...
	Step 6 Click OK to dismiss the Attributes Interface dialog box.
	Step 7 Let’s try a few settings on the Z Data tab. Change the "Number of Contour Levels" to 10. N...

	Opening Another Data Source
	Step 1 Select File=>Open. The Open Data File dialog box appears.
	Step 2 Choose the data.ldf file and click OK.
	Step 3 Notice src2 appears in the Source ID text field. Click OK. The Select Data Run dialog box ...
	Step 4 Select run 1, 2, 4, or 5 from the run list. If you wish, you can change the desampling Rat...
	Step 5 Click OK to plot parameters from the new run.
	Step 6 Double click on the top graph. The Graph Attributes Interface dialog box appears. Near the...

	Zooming in on Data
	Step 1 Select one or more graph objects displaying at least one or more parameters.
	Step 2 Open the Data Zoom dialog box by selecting View=>Data Zoom. The Data Zoom dialog box appea...
	Figure�1�10 The Data Zoom dialog box.

	Step 3 Click and drag your left mouse button in the Data Zoom window to zoom in on a “specific” r...
	Step 4 Once the data has been zoomed use the Up/Down/Left/Right arrow keys to pan up and down or ...
	Step 5 Click OK to update the zoomed range of the plotted data on the selected graph object, or c...
	Figure�1�11 Data Zoom dialog box after zooming in on plotted data


	Using Standard Functions
	Step 1 Select Analyze=>Standard=>Smooth. The Select Parameter to Smooth dialog box appears.
	Step 2 Locate the Data Source drop-down menu and click src1.
	Step 3 In the list of parameters, select the parameter COLFEU.
	Step 4 At the top right of the dialog box locate and change the end number of points to smooth ov...
	Step 5 Click OK.
	Step 6 Select Edit=>Object Select and double click in the upper graph object. The Graph Attribute...
	Step 7 Select AxisXY_2.
	Step 8 Select DERIVED from the Data Source drop-down menu.
	Step 9 Click on the SMOOTH(src1:COLFEU,3).
	Step 10 Click OK. The derived parameter, SMOOTH(src1:COLFEU,3), is plotted.

	Using User Functions
	Step 1 Select Analyze=>User=>RudNet_usr. The Select Source to Rudnet dialog box appears.
	Step 2 Choose src1 to create a new derived parameter.
	Step 3 Click OK. The Select Source to Rudnet dialog box disappears.
	Step 4 Select Analyze=>User=> get_parm_stats_usr. The Select Parameter to Obtain Statistics dialo...
	Step 5 Select DERIVED from the Data Source drop-down menu.
	Step 6 Select Rudnet_Usr(src1:RFRLEU, src1:RPFREU) from the list of parameters. Click OK/Apply. N...
	Step 7 Click Cancel to exit the window.

	Moving and Aligning Graphs
	Step 1 Select File=>Page Setup. Select both the Landscape button and Tabloid from the list of ava...
	Step 2 Click OK. The drawing area is now larger and oriented horizontally. Now you can reposition...
	Step 3 Select Edit=>Select All.
	Step 4 Position the mouse pointer inside the upper graph, hold down the left mouse button and dra...
	Step 5 Use the mouse again to drag the header to the right so that it is positioned above the graph.
	Step 6 Select Edit=>Deselect All.
	Step 7 Click in the upper graph to select it.
	Step 8 Select Edit=>Align Graphs.

	Creating a Tabular Data File
	Figure�1�12 A tabular data file generated by TS�WAVE.
	Step 1 Select Create=>Create TabData. This brings up a standard file creation dialog box.
	Step 2 In the dialog box, specify a filename and directory for the tabular data file and click OK...
	Figure�1�13 The Select Source ID dialog box

	Step 3 In the Select Source list, select src1. Notice the Start and Stop time of the Data Source ...
	Figure�1�14 The Select Tab Attributes dialog box lets you specify the parameters and other inform...

	Step 4 In the parameter list, click the following parameter names: COLFEU, ESPLEU, and ALTB. When...
	Step 5 Enter the names of the parameters in the Title 1, Title 2, and Title 3 fields. These param...
	Step 6 In the Long Name field, enter the long names for the parameters. Separate words with an un...
	Step 7 Select the Min, Max, and Avg buttons.
	Step 8 Click OK to create the tabular data file. For now, don’t delete this file, because you wil...
	Step 9 View the tab data file in any text editor, or use the Create=>View TabData function. The e...

	Saving and Restoring a Session
	Creating a graph on XY parameters
	Loading a Tab Data File and Choosing Parameters
	Step 1 Select File=>Open. Notice the Open Data File dialog box appears as shown in Figure�1�2.
	Step 2 Select the tswave-3_0/tab directory from the Open Data File dialog box and then pick a tab...
	Step 3 Select src3 from the Name and Type of Data Source dialog box and then click OK.
	Step 4 Select Edit=>Object Select.
	Step 5 Double click on the graph. The Graph Attributes Interface dialog box appears as shown in F...
	Step 6 Click on the X Axis tab on the far upper right of the Graph Attributes Interface. Notice t...
	Figure�1�15 Graph Attributes dialog box with X Axis tab activated

	Step 7 In the X Axis Labels, Label 2 text field, enter a name for this parameter (Boom Altitude).
	Step 8 Click OK.

	Where to Find More Information

	Additional Topics
	Creating a Pick File
	Step 1 Select Create=>Open Pick File.
	Step 2 In the Pick File dialog box, enter a name for the tabular data file. Click OK. This brings...
	Step 3 In the Select Source list, select src1. Notice the Start and Stop time of the Data Source ...
	Step 4 If you wish, use the Select Tab Attributes dialog to add data titles, names of constants, ...
	Step 5 In the drawing area, a vertical line appears. Use the mouse to move this line across the p...
	Step 6 Select Create=>Close Pick File to close and save the tabular data file.
	Step 7 If you wish, use Create=>View Tab Data to examine the file.

	Saving and Using a Template File
	Step 1 Select File=>Save Template.
	Step 2 Specify a filename and directory in the Save Template As dialog box.
	Step 1 Select File=>Open Template. The Restore Template dialog box appears.
	Step 2 Select a template. Click OK. The “Template Source Association dialog box appears.
	Step 3 Select an existing Data Source ID from the list and click OK. The selected Data Source ID ...
	Step 4 If the template uses more than one Source ID, step 3 is automatically repeated until all S...

	Creating a Batch File
	Batch Mode Output
	Step 1 A TS�WAVE session starts in the background.
	Step 2 The first template is opened.
	Step 3 The template’s associated data files are loaded.
	Step 4 Steps 2, and 3 are repeated until all templates in the batch file have been processed.
	Step 5 Batch mode is exited.

	Saving a Batch File
	Step 1 Select Create=>Open Batch File.
	Step 2 In the Open Batch File dialog box, enter a filename and specify a directory for the batch ...
	Step 3 Select Create=>Add Template to Batch to add the current drawing area configuration (graphs...
	Step 4 Select File=>Open. The Open Data File dialog box as shown in Figure�1�2.
	Step 5 Select data.ldf and click OK. The Name and Data Source dialog box appears as shown in Figu...
	Step 6 Enter src1 in the Source ID field.
	Step 7 Select ldf format.
	Step 8 Click OK. The Select Data Run dialog box appears.
	Step 9 Select a run you would like to add to the batch file.
	Step 10 Click OK. The selected run will be processed and plotted using the template when the batc...
	Step 11 Repeat steps 4-10 to associate additional templates and data files in the batch file.
	Step 12 Select Create=>Close Batch File to close and save the batch file.

	Executing a Batch File on Windows Systems
	Executing a Batch File on UNIX Systems
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	2 - Developer’s User Reference
	TS-WAVE User Functions
	General
	User Function Requirements
	Writing a User Function
	1. � Create a PV�WAVE procedure and name it yourusrfcn_usr.
	2. � Accept one positional parameter, a string containing the unique VDA Tool name.
	Example
	3. � Add customized code to perform a specific task. When the specific task is done and yourusrfc...
	4. � Add yourusrfcn_usr to the UserFunction list, which is located in TSWAVE_DIR/usrfcn/UserFunct...

	Example

	Modifying the UserFCN Directory
	Example

	Creating a Derived Parameter
	Example

	Creating a Help File
	Creating a New Plot Window
	Example

	A Complete User Function (userfcn) Example
	Step 1 Copy the text below into a plain text file called udemo_usr.pro and place it in tswave_dir...
	Step 2 Start TS�WAVE and load a data set, then select����������������������������� � ��� Analyze ...
	Step 3 Select a parameter from the list and click OK. Notice a time series plot appeared in the d...
	Example

	Tips for Creating User Functions

	TS-WAVE DataHandlers
	General
	Example
	Example
	DataHandler Requirements
	<dhtype>_ReadFile.pro
	Usage
	Input Parameters
	Returned Value
	Discussion

	dhtype_ReadData.pro
	Usage
	Input Parameters
	Returned Value
	Discussion

	dhtype_WriteFile.pro
	Usage
	Input Parameters
	Returned Value
	Discussion

	FileInfo Associative Array
	Creating a Datahandler
	1. � Decide on a name for your DataHandler. For example, ex1.
	2. � Create a function called ex1_readfile.pro.
	3. � Next, access the file name assigned by user through a file selection widget invoked during a...
	4. � Also within ex1_Readfile assign a parameter name(s) to fileinfo to be used by TS�WAVE.
	5. � Likewise, assign start and stop time.
	6. � Assign any other optional settings in the fileinfo structure that may pertain to information...
	7. � Now, let’s assign DataHandler-specific information in fileinfo. Since fileinfo is an associa...
	8. � Return status of completion. 1 if successful, and 0 if unsuccessful.
	9. � Now we need to create a ex1_readdata.pro function.
	10. � Use the information in fileinfo to gather data for the parameter specified in the second po...
	11. � Add ex1 and the path to the ex1 directory (where ex1_readfile.pro and ex1_readdata.pro are ...


	TS-WAVE Utility Routines
	General
	TS�WAVE’s DataManager Routines
	DM_addFCN Function
	Usage
	Input Parameters
	Keywords
	Returned Value
	Example

	DM_getSrcList Function
	Usage
	Input Parameters
	Keywords
	Returned Value

	Dm_getSrc Function
	Usage
	Input Parameters
	Keywords
	Returned Value

	DM_getParmList Function
	Usage
	Input Parameters
	Keywords
	Returned Value

	DM_getParm Function
	Usage
	Input Parameters
	Returned Value

	TS�WAVE’s User Interface Routines
	GU_newParmlist_Component Function
	Usage
	Input Parameters
	Keywords
	Returned Value

	GU_updateParmList_Component Function
	Usage
	Input Parameters
	Keywords
	Returned Value

	GU_readParmlist_Component Function
	Usage
	Input Parameters
	Returned Value
	Keywords
	Addtional GU_readParmlist_Component Information
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	3 - GUI Reference
	TS-WAVE Menus
	File Menu
	New
	Page Setup
	Open
	Close
	Export
	Save Template
	Save Session
	Open Template
	Open Session
	Print
	Print Setup
	Exit

	Edit Menu
	Object Select
	Cut
	Copy
	Paste
	Delete
	Align Graphs
	Plot Attributes
	Select All
	Deselect All
	Redraw
	Group
	Ungroup
	Front
	Back

	View Menu
	Page Zoom
	Actual Size
	Data Zoom
	Show Auto Scale
	Show Grid Selections
	Print Grid Selections
	CM Grid Color
	HCM Grid Color
	MM Grid Color
	Page Grid
	Page Grid Color
	Background Color
	Foreground Color
	Show Info
	Auto Redraw
	Auto Load

	Create Menu
	Graph Object
	Header Object
	Contour Object
	Text Object
	1. � Select Create=>Text Object.
	2. � Click where you want the text to start.
	3. � Enter the text and, optionally, specify text characteristics (font, color, and so on) in the...
	4. � Click OK when you are finished entering the text. You can continue to create text objects un...

	Line Object
	1. � Select Create=>Line Object.
	2. � Use the mouse to draw the line. Do this by pressing the left mouse button and dragging the p...

	Box Object
	1. � Select Create=>Box Object.
	2. � Use the mouse to draw the box. Do this by pressing the left mouse button and dragging the po...

	Circle Object
	1. � Select Create=>Circle Object.
	2. � Use the mouse to draw the circle. Do this by pressing the left mouse button and dragging the...

	Create TabData
	View TabData File
	Open Pick File
	Close Pick File
	Open Batch File
	Add Template to Batch
	Close Batch File

	Analyze Menu
	Standard=>Bias
	Standard=>Difference
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	Standard=>FFT
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	Contour Attributes Interface Dialog Box
	Z Data, X Axis, and Y Axis Tabs
	Z Data Attributes Dialog
	Contour Plot Attributes Options
	Level Settings
	Level Attributes Dialog

	Advanced Label Editing Interface Dialog Box
	Select Data Run Dialog Box
	Page Setup Dialog Box
	Printer Setup Dialog Box
	Data Zoom Dialog Box
	Opening the Data Zoom Window
	Mouse Operations
	Keyboard Operations
	Ctrl — Allows the plot to be panned at a decreased rate. Use this to fine tune the displayed range.
	Dialog Buttons


	Miscellaneous Topics
	ASCII PREVIEWER
	Resource Files
	TS-WAVE Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	X
	Z




	Index

